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Preface 



THIS CAREER Development Course is designed to help you qualify for the duties 
and responsibilities of an Air Force Apprentice Still Photographic Specialist, AFSC 
23/32. The course consists of four volumes: this volume contains information on 
career ladder progression, security, photographic safety, and photographic laboratory 
administration; Volume 2 deals with photographic fundamentals; Volume 3 covers the 
different types of photographic camera assignments; and Volume 4, covers 
photographic duties within the laboratoiy. 

If you have questions on the accuracy or currency of the subject matter of the text, or 
recommendations for its improvement, send them to the 3430lh Technical Training 
Group/ITMZS, Lowry AFB CO 80230. Questions requiring immediate resolution 
may be directed to the course authors at AUTO VON 926-4 142 between 0800- 1 600 hrs 
(MST) Monday through Friday. NOTE: Do not use the suggestion program to submit 
correclions for typographical or other errors. 

If you have questions on course enrollment or administration, or any of ECFs 
instructional aids (Your Key to Career Development, Behavioral Objective Exercises, 
Volume Review Exercise, and Co -se Examination), consult your education officer, 
training officer, or NCO, as appropriate. If this agent can't answer your questions, send 
them to ECl, Gunter AFS AL 361 18, preferably on ECI Form 17, Student Request for 
Assistance. 

This volume is valued at 6 hours (2 points). 

Material in this volume is technically accurate, adequate and curren* as of May 
1977. 
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CHAPTER 1 



'^RIE" volume, the subject matter Is developed by a series of student-cen. 

^jectives. Each of these carries s three-dlgtt number and Is in boldface type. Each sets a 
learning goal for you. The text that f'- ws the oc; active gives you the information you need to 
ras^that goal. Th*» - ^oSIok...^ the Information give you a check on your achievement. 

When you com? ' . .^,n, see whether your answers match those in the back of this volume. If 
your response to an exercise Is Incorrect, review tl:e objective and its text. 



Career Ladder Progression 



CONGRATULATIONS on your assignment as an 
audiovisual helper in the still photographic job specialty. 
As you begin studying this career dcvelopnucnt course 
(CDC), you are entering a highly professional and 
satisfying career field. As a photographer, you will be 
permitted and even encouraged to express yourself in 
your work. The rewards of your efforts in photography 
are the recognition you receive when your work 13 put on 
display on office walls, printed in base and local 
newspapers, or possibly in service-wide or national 
publications. Very few Air Force careers offer this special 
type of recognition for individual job accomplishment. 

In this chapter, you should learn several of the factors 
that affect your progression in the audiovisual career 
field. As you begin your study of this CDC, keep in nriind 
the following quote from AFR 35-1 , Military Personnel 
Classification Policy: 

Individual Responsibilities. An individual's career progression, 
including pronxMion in the Air Force, is directly related to the 
efforts expended by the officer or airman to attain and nuuntain 
qualification in his specialty. Therefore, attaining arnt maintaining 
this qualification are priroarilv the re&pmiihility of v: iuJisvisSu-d. 
Classroom. se'^Mwr >^^«;t¥^i ^iy<'iy prct^.;^ leaoias to 

vmbase c<:Mii-j^*:;ic.4i of dtif^ ■ iWa ccrbncates from military And 
civ:^'-., -^^ o"^! ui^iituuons, including programs of the 
Co 

"J -ge of the Air Force (CCAF) which kncorporate 
specially trainuig with academic education are available through 
Base Education Service Centers. EiK:h officer and airman is 
encouraged to avail himself of every opportunity for iiKreasing his 
technical qualifications and enhancing his professional and military 
knowledge. 

In view of the preceding, you see that the 
accomplishment of this CDC is your responsibility towad 
your career progression. 



001. Define the Military Classification System and 
stale what the components of an AFSC mean. 

The audiovisual career field is an integral part of the 
Military ClassificaUon System. This classification system 
identifies the duties required for each position essential in 
accomplishing the mission of the Air Force and ? jcurately 
identifies tiie abilities of individuals in relation to the 
qualifications required to perform in these positions. 
Positions arc grouped according to required common 
knowledge, skills, and other abilities into Air Force 
Specialties (AFSs) with each AFS having a specialty 
description, title, and number known as an AFSC (Air 
Force specialty code). You are presently striving for 
AFSC 23132. 

Each specialty within the career field is identified by an 
Air Force specialty code. Each AFSC is identified by an 
Air Force specialty code. Each AFSC is identified by a 
five-digit number. The first two digits idenrTv 0 . ; ^--rvi 
field. The third number, combined with Wto. 
identifies the * ireer field subd:vision. Skiii ' . shown 
♦n ^ fourth digit. There are five different si level: 1 
helper, 3 semi-skilled (ap entice); 5 skilled 
(journeyman); 7 advanced (si ;>er isor, technician); and 9 
superintendent. The fifth digit, combined with the other 
four, identifies the specific Air Force specialty. The 
23 1 32 AFSC you are now working for breaks as follows: 

23 Career Field: Audio Visual 
231 Career Field Subdivision: Photography 
2313 Skill Level: Semiskilled (Apprentice) 
23132 Specific Air Force Specialty: Apprentice 
Still Photographic Specialist 



1-1. Airman Classification System 

Let's begin our discussion with why you were assigned 
to the audiovisual career field. Perhaps you had a choice 
of jobs and this was your first choice. But if you are not 
doing exactly what you wanted, there is a reason for it. 
The needs of the Air Force come first. 
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Exercise (001): 

1. Complete the following statements by ing the 

missing word(s): 

a. The classification system identifies duties of a job 

and the of individuals in relation to those 

duties. 

1 3 



E9 



E-5 

IB «> I 

E3 



E2 



£1 



AUDIOVISUAL 




MANAGER 




C£M 23100 





AUDIOVISUAL 
SERVICES SUPT 















IS 




£4 










AUDIOVISUAL 
PRODUCTION 
DOCUMENTATION 
SUPERINTENDENT 

AFSC 23799 





PMOTOPROCESSING 




SUPERINTENDENT 




APSC 23399 



AUDIOVISUAL MEDIA 
TECHNICIAN 



AFSC 



23170 



AUDIOVISUAL MEDIA 
SPECIAL ISI 



AFSC 



23)50 



APP AUDIOVISUAL 
MEDIA SPECIALIST 



AFSC 



23130 



GRAPHICS 




TECHNICIAN 




AFSC 23171 


A 




ADVANCED 




AUDIOVISUAL 




SERVICES COURSE 








GRAPHICS 




SPECIALIST 




AFSC 23151 


A 


APP GRAPHICS 




SPECIALIST 




AFSC 23131 


A 



SilLL PHOTOGRAPHIC 
TECHNICIAN 



AFSC 



231/2 



MOTION PICTURE 






CAMERA 






TECHNICIAN 






AFSC 23770 


A 


8 




ADVANCED 
MOTION PICTURE 
CAMERACOURSE 



STILL PHOTOGRAPHIC 
SPECIALIST 



AFSC 



23152 



APf STILL 
PHOTOGRAPHIC SPECI 



AFSC 



23132 



MOTION PICT 






CAMERA SPEC 






AFSC 232S0 


A 


6 


APP MOTION 






PICT CAMERA 






SPEC 






AFSC 23230 


A 


e 



TELEVISION 
PRODUCTION 
TECHNICIAN 



AFSC 



23271 



TELEVISION 
PRODUCTION 
SPECIALIST 



AFSC 



23231 




CONTINUOUS 
PHOTOPROCESSING 
TECHNICIAN 



AFSC 



23370 



ADVANCED 
CONTINUOUS 
PMOTOPROCESSING 
COURSE 



CONTINUOUS 
PHOTOPROCESS SPECI 



AFSC 



23350 



APP CONTINUOUS 
PHOTOPROCESS SPECI 



AFSC 



23330 



BASIC 
AUOIOVISI'.L MEDIA 
COU.ISE 




BASICS 
GRAPHICS 
COURSE 



BASIC 
STILL PHOTOGRAPHIC 
COURSE 



BASIC 
MOTION PICTURE 
CAMERACOURSE 



TV 

PRODUCTION 
COURSE 




BASIC 
CONTINUOUS 
PHOTOPROCESS CRSE 



GRAPHICS 
HELPER 



AFSC 



23111 



STILL PHOTOGRAPHIC 
HELPER 



AFSC 



23112 



MOTION PICTURE 


r 




CAMERA HE LRER 






AfSC 23210 


A 


B 



iyA- MEDICAL lUUSTRATOR 

I/a- MEDICAL 

B- OPTICAL INSTRUMENTATION 



TV 

PRODUCTION 
HELPER 



AFSC 



23211 



BASIC AIRMAN 
AFSC 99000 




CONTINUOUS 
PMOTOPROCESSING 
HELPER 



AFSC 



23310 




PMOTOPROCESSING 
CONTROL 
TECHNICIAN 



AFSC 



23371 



PMOTOPROCESSING 
CONTROL 
SPECIALIST 



AFSC 



23331 



PMOTOPROCESSING 
CONTROL 
COURSE 




PHOTOPROCESSINC 
CONTROL 
HELPER 



AFSC 



23311 



DESIRABLE 



LEGEND FOR TRAINING COURSES 
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Figurt 1-1, Audiovisual career ladder. 



MANDATORY 



b. Each specialty within a career field is identified 
by a digit number called a (an) 



c. There are different skill levels; they are: 



002, Given a list of upgrade requirements, select those 
which are mandatory for avvard of AFSC 23132. 

How Can You Earn the 3 Level? One way to achieve 
the apprentice level is to pass the AFSC 23132 
apprentice knowledge test (AKT). This test is given to 
airmen who have had previous photographic 
experience. Upon passing the test, they can be assigned 
as a 3 level. Another way is to graduate from the Basic 
Still Photographic Course taught at Lowry Air Force 
Base, Colorado. Finally, you can achieve the 3 level ihe 
way you arc doing it, through upgrade training while 
you are working on the job after being assigned directly 
from basic training. 

NOTE: Each AFSC may limit ihe manner in which 
the 3 level may be earned. Certain AFSCs may require 
a mandatory basic course. Others may not offer any 
.school and require OJT training. 

VpRrade training. Upgrade training was developed 
\o qualify Air Force personnel at the next higher level 
of job proficiency in the shortest possible time. 
Currently, the Air Force is using the dual-channel 
concept for upgrade training. As the name suggests, 
there are two parallel segments involved in the 
training. These segments are job proficiency and job 
knowledge. Job proficiency is accomplished by on-the- 
job training (OJT) and job knowledge is obtained 
through completion of career development courses 
(CDCs). 

On-the-job training provides you with practical 
experience in performing the duties required by the 
specialty. This performance is accomplished under the 
close supervision of a qualified trainer. It allows you to 
demonstrate your ability to perform under actual 
working conditions. 

The career developrr.ent course you are taking is a 
self-instructional publication. It provides information 
on the concepts, principles, and basic knowledges 
required by your specialty. This information is 
provided to the level required by the specialty training 
standard (SI S) developed for your specialty. Figure I- 
2 shows the steps in\olved in the dual-channel training 
program. 

NOTE: To attain your 3 level, in addition to 
completing this CDC and meeting your OJT 
requirements, you must have your supervisor's 
approval and have completed your training within 12 
months. 

Specialty qualifications. Changes or awards of an 
AFSC are based on standards from AFR 39-1, 



Airman Classification Regulation, and information 
from AFR 35-1. These standards are prescribed in 
paragraph 3 (Specialty Qualifications) of each 
specialty description. There are mandatory and 
desirable requirements in •^knowledge," '•education," 
"experience," "training,'^ and "other." Mandatory 
requirements are minimums for the award of an 
AFSC. Desirable requirements aid in your ability to 
work in your AFSC. The following is an extract from 
the specialty description. 

3. Specially QuaUficaiions 

a. Knowledge: 

(1) Knowledge of photographic theory, technology, and 
processes, including mechanics of camera, laboratory, and 
allied equipment; photochemistry and use of sensiti/cd 
materials and fillers; photographic layout and illustrations; 
pictorial aesthetics and composition; photographic methods of 
recording and displaying informaiion; photographic laboratory 
techniques; and lenses is mandatory. Possession of mandatory 
knowledge will be determined in accordance with AFR 35 L 

(2) Kncw'iidge of photojournalism; picture editing: 
technical and documentary photography; and procedures lor 
making negatives for offset and gravure printing is desirable. 

h. Education: Completion of high school with courses in 
photogiaphy and chemistry is desirable, 

c. Experience: Experience in functic.is such as still 
photography and photofinishing is mandatory. 

d. Training: Completion of a basic still photographic course 
is desirable. 

t\ Other: 

(1) A minimum aptitude level of seneral 40 is mandatory. 

(2) Normal color vision as defined in AFR 16^^ 43 or a 
score of 50 using VTA CTT is mandatory. 

You met the mandatory requirements of item 3e 
before you were assigned to the still photographic 
specialty of the audiovisual career field. 

Exercise (002): 

1. Fror* the following list of upgrade requirements, 
select those which are mandatory to attain the 3 
level when you have been given a direct duly 
assignment. 

a. Completion of high school. 

b. Knowledge of photochemistry. 

c. Completion of the apprentice level CDC. 

d. Approval of your supervisor. 

e. Knowledge of picture editing. 

003. As!»ociate military grades Hith the proper skill 
levels. 

Career Progression. Once you have completed your 
, evel. you immediately begin working toward your 5 
level. Promotion to the grade of senior airman is 
possible only if you hold the 3 level, and to staff 
sergeant if you have achieved the 5 level. Generally 



3 



spcakinu, acquisition of AFSC 23152 is based on 
greater proficiency and understanding of 23132 
subjects and limited supcivlsory functions. 

Yi)ij must continue training* into AFSC 23172 to 
reach technical or mastt^r sergeant. At this level, 
airmen are expected to reacli the highest required level 
of technical knowjedge in their specialty. The greatest 
differences between AFSCs 23 152 and 23172 lie in the 
areas of supervision and admiriistration. , . 

AFSC 23192 is a^^'arded to masterfscrgeants frorri' 
AFSCs 23170, 23171, or 23172. Thcke NCOs have 
passed ci mprehensive tests in management procedures 
a IV' have been selected by board action. As this skill 
!e\ el is the culmination of years of dedicated service in 
the audiovisual career field, competition for it is very 
keen. 



Kxercise (003): 

I. Match the grade listed m column A with the 
appropriate skill leve! in column B. 



i'ufunirt A 

1. I (> 

2. I 5 

V I : 

•4 I S 
?> I 4 



C oiumn B 

a. 23152 

h. 23172 

c. 23132 

d. 23192 
c. 23 H 2 



1-2. Duties of AFSs 23132/52/72 

You were awarded AFSC 23 1 1 2 upon completion of 
basic training. Now you are in upgrade training to the 
3-level AFSC and, although you hold a 1 level, you are 
performing 3-level duties. Soon, upon award of your 3 
level, you will perform 5-level duties, and then later on. 
you will assume 7- and 9-level responsibilities. 

004. Identify the duties performed at the 3, 5, or 7 
level. 

The duties and rcsponsibiiities for both the 3 and 5 
levels are given in paragraph 2 of the specialty 
description. This paragraph is quoted as follows: 



Duties and Responsibilities 

a. Prepares for still photographic assignments: Analyzes 
requirements. Performs pictorial research. Selects and checks 
camera, film, filters, lighting and accessory equipment. 
Prepares shooting outlines. Determines most appropriate 
means to photographically record and convey desired 
impression or information. 

h. Accomplishes still photography: Selects and uses 
appropriate lenses and accessories. Photographs controlled or 
uneontrollcd subject matter. Visualizes and photographically 
conveys stores, events, or visual impressions. Accomplishes 
doenmentary. record, informational, and portrait 
photography. Obtains pertinent data and prepares captions or 
logs. Collects information and prepares background stories. 
Selects, designs, and crops layouts. Employs various visual 



elements and applies aesthetic principle^ ol composiiion. 
proportion. balance. dominance and siibon'inatton. 
<\)ordinatcs with llight operations and pil»Us prior to aint 
during photogi iphy ot air-ti^-;m. air-to-grouud. arul giouiul- 
lo-air subjects. I )neL Is aircraft positioning aiiJ ina:\vn\LMs to 
depict desired \ tsu:il ctlect. 

. Operates still phot ^graphic camera and laborator> 
equipment: Uses still ciinuias and associateil lightini» 
eqiiipment. Determines exposure values to achie\e desiied 
pict(uial eflecis, using variou> '^'^posi!!'.' mett'>. (iltch. 
^.specialized lenses and accessories. Operates contact and 
projection printers: conventional film processing mavhmes; 
film and print dryers; dry mounting presses; chemical nu.\ing 
devices; diffusion process equipment » standard wet process, and 
lino and continuous tone photographic reproduction 
equipment. 

ii. Processes film: Processes black -and -whit i-. color negative, 
and reversal fihii. Uses optimum time, temperature, and 
Controlled agitation methods. Applies principles of physical 
and chemical development, reduction, intensification, cleaning, 
and fixing. Insures consistency in negative dcveU^pment and 
exposure, and initiates corrective action. l\mploys basic quality 
control techniques. 

e. Accomplishes photographic reproduction: Copies 
graphics and prints. Makes duplicate negatives, intcrnegalives. 
intcrpositivcs. and transparencies using black-and-white or 
color duplicating films. Lights copy setups for desired effects 
using filters and other techniques to enhance detail, eliminate 
stains and blemishes and balance color. Tones black-and-whiie 
printes. Uses wetting agents, sprays, and waxes. Retouches and 
corrects defects. Obtains archival permanence and insures 
proper disposition of negatives. 

/' Mixes and ocntrols chemistry: Mixes processing and 
finishing solutions according to forrraila. using prepackaged 
and bulk chemicals. Safeguards against toxic or caustic 
chemical reactions. Employs data and conversion «ables, and 
quality assurance graphs to establish and maintain technical 
consistency. Maintains solutions at proper strength and 
temperature, and insures all recoverable silver has been 
salvaged from laboratory wastes. 

g. Produces prints: Makes color or black-and-white contact 
and projection prints. Insures proper contrast and tonality. 
Chooses appropriate paper grades and filters. Achieves desired 
focus cropping, format, print quality, fmish. and si/e. Uses 
dod^.ing. burning-in. and flashing techniques. Performs 
operator preventive maintenance on photographic equipment. 

h. Supervises still photographic personnel: Assigns dimes to 
suboidinates. Conduct:^ on-the-job training. 

If you were to look at paragraph 2 of the 23172 
specialty description in AFR 39-1, you would find the 
headings as follows: 

a. Provides still photographic support. 

b. Performs still photographic assignments. 

c. Operates still photographic cameras and laboratory 
equipment. 

d. Controls color and black-and-white film processing and print 
production. 

e. Performs copy and reproduction functions. 

/ Regulates color and black-and-white laboratory chemistry. 

g. Performs quality assurance. 

h. Supervises still photographic personnel. 

Notice that these headings are somewhat different 
from those in the 3- and 5~level specialty description. 
The 7-level NCO is responsible for such items as 
planning and scheduling work assignments. 
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csliiblishing work methods, production controls, and 
performance standards: insuring availability of 
maintenance equipment, tools, and spare parts: and 
establishing work priorities. He has to be more 
proficient in all the teclinical areas and is more heavily 
involved in supervision and task analysis than his 3- 
and 5-level subordinates. 

Kxercises (004): 

I. At which skill level are you most likely to be asked 
to clean a processing machine? 



2. At which skill level would you most likely be 
concerned with conducting 3-level OJT? 



3. At which skill level would you most likely be 
concerned with planning and scheduling work 
assignments? 



1-3, Training 

The Air Force has all types of training available. By 
the time you have reached this point in your career, you 
may have experienced at least two types of training. 
First, you were given basic military training. Now, you 
are studying this CDC as part of your on-the-job 
training. You will continue with this type of training 
through your 5 and 7 levels. You may also be eligible 
for special training for certain parts of yonr job. 

005, List the types of special training that are available 
and identify the contents of AFM 50*-S, 

Types of Training. The field training program of the 
Air Force is designed to conduct transition training to 
qualify skilled personnel on new or different types of 
equipment associated with their AFSCs. It conducts 
familiarization training for those who already have a 
fundamental technical knowledge but who need to 
learn the composition and functions of a specific 
system. Proficiency training is given to maintain a 
given skill level. 

Special training is given to qualify skilled airmen 
who are retraining into a different career field or career 
ladder. Another type of special training is contract 
special training. This type of training, often referred to 
as factory training, is formal training conducted under 
contract with civilian industrial or educational 
institutions. The training is conducted either at the 
contractor's location or at an Air Force base. Contract 
special training is usually used when new weapon, 
command and control, or support systems are 
developed. Often, this type of training is used to 
develop an initial cadre of trained personnel until ATC 
can institute a training program. 



,Still another type of spccwU uaining is ATC Special 
Resident Train This training is formal training of a 
one-time or li. iied nature conducted by ATC 
instructors at an Air Force base. This type of special 
training is frequently used as a followup to contract 
special training. 

Training Information Sources, It you need to find 
out what training is available, ycu should consult 
AFM 50-5, USA F Fornuji Schools Catalog. This i'wo- 
volume manual lists all of the formal training courses 
conducted by the Air Fcrce. 

Lef s >^;e what information AFM 50-5 contains and 
hovr it can hc:)j> vou. Volume 1 of AFM 50 -5 isdivicicd 
into 13 chapters. Chapter I cojViainr. general 
inforniation and inslruc'.ions. Some of ':he items 
covered are general prerequisites for training. If you 
wish to go to school, you should consult Chapter 1 to 
ftnd out whether you are eligible. For example, the 
length of a course determines the length of time that 
you must have remaining on your current enlistment in 
order to qualify for the training. This chapter also 
contains general application procedures and repoi'nng 
instructions. 

Chapters 2 through 13 contain infoi motion on 
courses monitored by major co;iimands. !ln Chapter 3, 
informatiufv is available on Air Trainir^g Command 
courses. 

This chapter starts with gcn^iral information on 
ATC courses. It contains an explanation of the ATC 
course numbering system. It also contains reporting 
instructions for each base conducting ATC monitored 
courses. These instructions tell the earliest and latest 
reporting time and indicate to which building you 
report. Volume 2 of AFM 50-5 lists all courses by 
.number. Each individual announcement contains the 
course numbc:, title, length, a brief description, 
prerequisites, and necessary security clearance. 

The following is the course announcement for the 
photojournalism course taught at Lowry AFB. We 
have included it to show you part of what is contained 
in AFM 50-5. 

G3AZR23152 001— Still Photojournalistic Techniques PDS 
Code UOZ— DOD400~Lowry/6wk~Sep 76 

The photojournalistic process with emphasis on the 
photojournalistic sequence, information acquisition 
techniques, elements of style in writing, communication with 
people, legal and ethical aspects; tools of the trade, state of the 
art, with instruction on use of various processing techniques, 
with exercises to develop photojournalist's awareness of people 
pictures: job-oriented workshop emphasizing personality 
feature, groups, spot news, publicity, editorial sports, picture 
story and layout. 

Prerequisites: Amn: Min grade of Sgt E-4 with one year 
retainability: AFSC 5 or 7 level 231 X2 or 791 XO; must be fully 
qualified in actual camera operation; experience in Info Office 
photography desired. Civ: Equivalent qualifications. Off: 
Equivalent qualification, AFSC 23XX or 79XX. Personnel are 
encouraged to bring personal camera equipment tocourse. One 
copy of student*s orders to arrive LTTC/TTMZS, Lowry AFB, 
CO 80230, 10 days prior to class start date. 

Quotas controlled by ATC/TTPP. 
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f-rom this example you can tell that nearly 
everything you vant to know about the 
photojournalism course (length, conicias. grade 
AI SC) is included in AFM 50 5. 

K> «*rcises (005): 

I. l ist three types nf speciali7.ed training. 



2. What types of information can you fir,d in AFM 
50 5? 



1-4. USAF Gr&duate Fcvelriatfon Program 

Since net i!y everything that is accomplished must be 
tested or evaluateo, you are really no different. The 
graduate of Air Force training must be evaluated to see 
if the schools ate producing ;in acceptable product. 
The next portion of this chapter deals with how the Air 
Force evaluates the graduater. of its schools. 

006. List three methods of field evaluation and four 
factors that can be det£rmined through field 
evaluattun. 

Purpose. AFR 50-38, Field Evaluation of Formal 
School Graduates, establishes the requirement for a 
program to evaluate ihe graduates of Air Force formal 
schools. The program is. a maior aid in the quality 
control of both formal and career development 
courses. You may be asked to participate m the 
evaluation program after you finish this CDC. But if 
you are not. you should remember that some graduates 
will be asked, and that this evaluation will help the Air 
Force to achieve its purpose. 



Methods. There are four methods us.rd to get 
information from the graduates: 

Field evaluation visit. In this type ofo ^Wnalion. the 
graduate and supervisor are interviewed S> a tr:iiiiing 
expert. The interview is usually held at the graduate's 
place of work. The vis\t is within six months after the 
graduate has been assigned. 

Direct correspondence questionnaire. A 
quest-onnaire is mailed directly to the graduate and his 
supervisor. Again this is done within six months after 
graduation. This method is obviously cheaper, and 
mor:^ grad runes Ccin be intcr\'ie\vcd in a given time. This 
method is the onf yo?: are most likely to be involved in 
If you are ohosen, you will get a questionnaire when 
you take the course examination. 

Job performance evaluations. Because of the cost 
involved in th*- type of evaluation, it ^s seldom userl 

AF Form 1 284, Training Quality Report. This i. 
form that ihe immediate supervisor fill^ out if: the 
graduate does not meet the required proficiency levels, 
the graduate is not required to do the duties of the ST.si 
or th** STS cotie levels exceed the requirements of the 
AFSC. 

Factors To Determine. All of the methc d.; used to 
gather infonr.ation are designed to deieiininc five 
specific tactors. 

a. The ability of the graduates to perform their 
duties as w .11 as they are required to. 

b. How much or how often the graduates use their 
new skills. 

c. How well the graduates, rem'^mbcr what they were 
taught. 

d. Whether the STS or school needs to be changed. 

e. Whether more evaluation is needed in specific 
areas of the career field. 

Exercise (006): 

1. List three methods of field evaluation and four 
factors that can be determined through field 
evaluation. 
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CHAPTER 2 



Security 



FROM TIME TO TIME, most photo labs are 
required to reproduce classified mate? ial for various 
Air Force agencies. As a still photographic technician, 
you are exposed to this kind of information as a part of 
your daily job. As a member of the Air Force, you are 
subject to regulations that require you to take every 
possible action to insure the security of classified 
mformation. 

Department of Defense Regulation 5200. 1-R, 
Information Security Program Regulation — the prime 
purpose of this regulation is lo insure liiat official 
information of the Department of Defense relating to 
National security is protected, but only to the extent 
and tor such periods as is necessary. The regulation 
establishes the basis for identification of information 
to be protected; prescribes a progressive system for 
classification, downgrading, and declassification; 
prescribes safeguarding policies and procedures to be 
followed; and establishes a mentoring system to 
insure the effectiveness of the Information Security 
Piogram throughout the Department of Defense. 

In the Air Force, AFR 205-1, Information Security 
Frof^ram, supplements the DOD Information 
Program Regulation (DOD ISPR 5200. 1-R) 
governing the classification, downgrading, 
declassification, and safeguarding of classified 
information. It is applicable to all Air Force activities, 
including the Reserve components. The DOD ISPR 
establishes standard DOD policies on the subject 
matter forall of the DOD components. This regulation 
amplifies those policies for use within the Air Force 
and provides procedural details where appropriate. 
For this reason, neither the DOD ISPR nor this 
regulation should be used without reference to 
corresponding guidance contained in the other. 

Air Force Regulation 205-1 is quite specific 
concerning the individual's responsibility for 
controlling access to classified information. However, 
both regulations make it clear that each person whose 
duties require him to have access to classified 
information must understand the purpose and 
principles of the information security program and 
assume responsibility for protecting all classified 
information he knows or possesses. 

AFR 205 1 specifies what information is classified, 
who classifies it, and how the classification may be 
downgraded or removed. It also sets forth procedures 



for transmission, storage, receipting, and dest iction 
of classified material. If you are ever in doubt as to how 
to deal with a situation concerning classified 
information, use both rfrgulations as guides for making 
decisions on what action to take. 

This part of the text will help you to understand the 
types of information that may be of intelligence value 
to unauthorized persons. It identifies the official 
designations for classified defense information and 
spells out procedures for insuring the safe transmittal 
of this information. It also stresses the possibilities tor 
committing security violations during voice 
communications and the precautions to take to avoid 
these pitfalls. 

2-1. Types of Official Information 

Any Air Force or Government information that you 
may come in contact with is official information. 
Official information is ar»y information owned by. 
produced by, or controlled by the United States 
Government. This CDC is, therefore, considered 
official information. 

007. Given a list of different types of official 
information state >vhich information ^ould he 
considered classified, unclassified. For Official Use 
Only, or unclassified but of possible intelligence value. 

Official information is divided into two broad 
categories: classified and unclassified information. 
Classified defense information is official information, 
the safeguarding of which is necessary to prevent 
unauthorized disclosure in the interest of national 
defense and which is classified for such purposes by an 
appropriate classifying authority. For example, 
photographs (a form of information) of nuclear 
weapon experiments are classified information. 
Classified information is given only to a person whose 
official duties require a need-to-know, who has been 
given the appropriate security clearance, and who has 
the proper identification. Unclassified information is 
official information which does not require the 
application of security safeguards, but the disclosure of 
which may be subject to control for other reasons. For 
example, the orders assigning you to your first base 
after initial military training were unclassified. 

Some official information, although unclassified, 
requires protection in the public interest. This 
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information is labeled "For Official Use Only'' and is 
withheld from widespread distribution to the public. 
You should not volunteer such information. Foi 
example, information in your personnel records is 
labeled "For Official Use Only." 

Another subcategory of unclassified information is 
uncJassified official information which is of possible 
iruelli^ence value. Unclassified information which, 
when a.ssociated with other unclassified information, 
reveals an insight into or the specifics of classified 
planN, programs, operations, or activities becomes of 
possible intelligence value. Foi example, when you 
know a certain number of F-4s are on the runway, this 
information is unclassified. However, when you learn 
that they are a'-med with a certain type of weapon, you 
gain an insight into a classified plan. If you also learned 
that they were to he refueled in flight by a specific 
refueling squadron, you would have more information 
which you could put together and gain a further insight 
into a classified plan. Although none of these items by 
themselves may be classified, the information gained 
definitely has intelligence value. 

It is easy to see why all classified defense information 
is of intelligence value and should not be revealed to 
anyone unless he is authori7:ed to receive it. One of the 
biggest problems is that people cannot tell the 
difference between unclassified information and 
unclassified information of possible intelligence value. 
If you have any doubts. KFEP QUIET. 

Exercise (007): 

1. State whether each of the following pieces of 
information would be labeled "Classified,' 
^^Unclassified," "For Official Use Only, or 
"Unclassified but of possible intelligence value." 

a. Diagrams on a nuclear bomb system. 

b. Base movie .schedule. 

c. "US Fighting Man's Code." 

d. The new flight of Tomcat aircraft is being loaded 
with Sparrow missiles. 

2-2. Security Classifications 

You have learned that classified defense information 
must be protected to prevent unauthorized disclosure. 
Whenever an unauthorized person gains knowledge of 
classified defense information, an unauthorized 
disclosure has occurred. This is a compromise of 
classified defense information. Classified information 
is divided into three categories: Top Secret, Secret, and 
Confidential. Although it is very unlikely that you will 
ever have to determine the classification of any 
information you receive, you should be familiar with 
classification procedures. With this knuv 'edge, you 
will be better able to handle classified information. 

008. Determine the classification of given pieces of 
information. 

Security Classification Categories. Official 
information or material which requires protection 
against unauthorized disclosure in the interests of 
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national security *>hall be classified in one of three 
categories; Top Secret, Secret, or Confidential, 
depending upon the degree of its significance to 
national security. No other categories shall be used to 
identify official information or material as requiring 
protection in the interests of national security, except 
as otherwise expressly provided by statute. 

Top Secr^^t. Top Secret refers to that national 
security information or material which requires the 
highest degree of protection. The test for assigning Top 
Secret c)assificalio(> shall be whether its unauthorized 
disclosure could reasonably be expected to cause 
exceptionally grave damage to the national security. 
T^xamples of "exceptionally grave damage" include 
armed hostilities against the United States or its allies, 
disruption of foreign relations vitally affecting the 
national security, the compromise of vital national 
defense plans or complex cryptologic (i.e., code) and 
communications intelligence systems, the revelation of 
sensitive intelligence operations, and the disclosure of 
scientific or technological developments vital to 
national security. This classification is used with The 
utmost restraint. 

Secret. Secret refers lo that national security 
information or materia! requiroc^ substantial degree 
of protection. The test for assignmg Secret 
classification shall be whether its unauthorized 
disclosure could reasonably be expected to cause 
serious damage to the national security. Examples of 
"serious damage'' include disruption of foreign 
relations significantly affecting the national security, 
significant impairment of a program or poiicy directly 
related to the national security, revelation of 
significant military plans or mtelligence operations, 
and compromise of significant scientific or 
technological developments relating to national 
security. The classification. Secret, shall be used 
sparingly. 

Confidential. Confidential refers to that national 
security information or material which requires 
protection. The test for assigning Confidential 
classification shall be whether its unauthorized 
disclosure could reasonably be expected to cause 
damage to the national security. 

Figure 2-1 is a sample of a classification guide. To 
use the guide, follow these three steps: 

a. Upon learning the new information, group it 
under a general type of information (A, B, C, D, E). 

b. Look to the right to find the square that contains 
the specific information you are classifying. 

r. Determine the protection required for the 
information. 

Let us see how these steps can be used. Suppose you 
have to classify a photograph of a new aircraft cannon 
that is a modification of an existing gun. The 
improvements cause the weapon to fire faster with 
more accuracy. Applying the three steps, you would 
look first to the general categories. A cannon would fit 
under category B for weapon systems. Then looking to 
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Figure 2-1. Security Classification Guide. 



the right of B, you would choose the second column 
that identifies "compromise data relating to new 
developments." Finally, looking at the top of the 
column, you would find that the photograph should be 
labeled Secret. 

Exercise (008): 

L Using figure 2-1, decide whether each of the 
following pieces of information should be labeled 
Top Secret, Secret, Confidential, or For Official 
Use Only. 

a. A particular new laser weapon can destroy 
incoming missiles. 



c. The United States has 60 B-52 bomber wings. 



d. The new radio frequency for in-flight 
communication between fighter elements is 
126.1. 



e. The C-5A wing stationed at Travis AFB is being 
transferred to Andrews AFB. 



b. An enemy missile unit is being moved to within 5 2-3, Communications Security (COMSEC) 

miles of the fighting front. P^^^^ ^^^^ ^^^^ different types of . 

communication in conducting official business. These fl 
range from conversation between two persons to 
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various modes of sophisticated telecommunications 
l-requently. classified information must be 
communicated. When this is the case, it is necessary to 
take proper precautions to insure that unauthorized 
personnel do not gain access to the information. At the 
same lime, it is important to consider the speed of 
delivery and the reliability of the mode of 
communication selected. 

069. Select mooes of transmission as appropriate for 
specified types of information and speed requirements. 

Modes of Communication. The four basic modes of 
com?nunication arc: messenger, mail, telephone, and 
radio. Each of these methods must bejudg^^d in terms 
ol rvliahilitv, security, and speed. Reliability is a 
guarantee that a message will be delivered to the right 
person. Security means that there is little chance of the 
information being lost or compromised. Speed is the 
time it lakes for the message to get from the sender to 
the receiver. 

Messenger. Information sent by messenger is hand- 
carried from the sending office to the receiving office. 
This method is very secure and reliable, but slow. It is 
suitable for all types of classified information. The best 
time to use a messenger is when large volumes of 
classified material must be sent out. 

Mail. Though mail does receive the protection of 
the Postal Service, it is not as secure and reliable as 
messenger delivery. Because of its limitations, mail 
cannot be used to send Top Secret information. 
Registered mail, however, can be used for 
communication of Secret and Confidential material. 
Keeping these restrictions in mind, mail is suitable for 
shipment of documents within the United States when 
time is not critical and a cheaper method than 
messenger delivery is an advantage. 

Telephone. The telephone is quick and easy to use, 
but it is quite insecure. It is very easy for telephone 
communications to be intercepted (bugged). The 
telephone, therefore, may not be used to communicate 
classified information or information of possible 
intelligence value. 

Radio. Different types of radios and teletypes 
provide the same convenience and speed of telephone 
unless operated under certain climatic conditions. Just 
like the telephone, wireless communication can be 
monitored. To overcome this insecurity, all classified 
information sent by radio must be encrypted (coded). 

Kxercise (009): 

I. Decide whether messenger, mail, radio, or 
telephone would be the best mode of 
communication in the following situations. 
Remember to consider the factors of reliability, 
security, and speed in your decisions. 

a. You have a 200-page Secret report to deliver to a 
base 25 miles away. 
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b. You are stationed at Andrews AF8, and a 
classified message must be sent to Paris as soon 
as possible. 



c. You have several Confidential reports to send to 
several bases within the next 2 weeks. 



2-4. Voice Communications 

The main reason the telephone is unacceptable to 
communicate classified information is its poor 
security. There is no way of telling who, besides the 
intended recipient, is listening to the conversation. The 
unauthorized listener may be a switchboard operator, 
a lineman, someone on another extension, or a user of 
an illegal wiretap. Although it is obvious that the 
telephone is not to be used to transmit classified 
information, it is one of the fastest, easiest, and most 
available modes of communication. These factors lead 
to the improper use of the telephone. 

010. Identify methods related to the improper use of 
the telephone. 

One of the common problems we encounter in using 
the telephone \s poor physical security. One reason for 
this problem is that the teleplione can pick up 
background conversations. For example, you receive a 
phon^ call asking for some informati<jn. While you go 
to the file cabinet to get the information, you lay the 
telephone receiver down on your desk. In the 
meantime, two or three other persons are discussing 
the contents of a classified chart. You have no way of 
knowing who may have overhead the conversation. 

In order to prevent this situation from occurring, 
others in the room should refrain from classified 
discussions when the phone is in use. In our example, 
you receive the phone call, so the others should have 
known you were on the phone. However, when they 
saw you at the file cabinet, they may have assumed that 
you had completed your call. To prevent such a 
situation, you could have told the others in the room 
that the phone was still open. 

Another situation where classified information may 
be given inadvertently over the telephone is one in 
which you are trapped by time. This is usually a result 
of poor planning. It could occur in a case where you 
had ample time to deliver the information in person 
but waited too long and had to use the telephone to 
meet a deadline. "^^cd^nqf 

Sometimes classified information may be given over 
the telephone because of awe of rank or position. Just 
because the person wanting the information is of high 
rank or holds a responsible position is no reason to give 
him the information he needs over the phone. If you get 
caught in this situation, inform the caller that the 
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information is classified or sensitive and that you will 
see that it is delivered to him in the proper manner. 

You may believe that you can cleverly disguise 
classified information when you use the telephone. 
What is wrong with this thinking? First, lei us look at 
the situation known as talk-around. This is a case 
where you try to get the information across by 
changin^^ the words. For example, if you refer tc parts 
of a classiHed system as the thing in the lower right of 
the big black box under the rear seat, you have 
attempted to talk around and disguise the information. 
However, any person who would go to the trouble of 
monitoring a telephone conversation would know 
enough to determine what you actually meant. 

Very closely related to talk-around is paraphrasing. 
The big difference is that talk-around fives the 
impression of double talk, while paraphrasing is using 
different words to say the same thing. For example, to 
say that the repetition of the output waves occurs 1234 
million times a second means the same as the output 
frequency is 1234 MHz. Again, any spy could see right 
through your disguise attempts. 

Another faulty try is using incomplete or partial 
references. If you were talking about the NA/ ASQ-9 1 
Weapon Release Computer on the phone and referred 
to it as the 91, you would be using an incomplete 
reference. Again, if you were discussing specifications 
of the^sytem, it would be ridiculous to assume that an 
eavesdropper would not know what system you were 
talking about. 

Some iry to get around the problem by using a self- 
made reference system. This is an attempt to encode 
your own conversation by using your own code words. 
Such a system rarely works because few people are 
clever enough to refer to an item of information 
without actually revealing names, subjects, etc., in the 
information. 

Consider, too, that the discussion of unclassified 
information may cause problems. Gossip, chatter, and 
idle or unnecessary talk over the phone may give out 
more information than you realize. For example, if 
you tell your buddy you can't go camping this weekend 
because you have a rush printing job may, when 
coupled with other bits of information, indicate the 
delivery of a new weapons system. Als, because you are 
tired, upset, or excited, you may let slip classified 
information of possible intelligence value. The main 
idea, therefore, is to use the phone only for official 
business of unclassified information. 

Exercises (010): 

1. When classified information is overheard through 
an unattended telephone transmitter, this is a result 
of 
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2. If you give classified information over the phone 
because you are trapped for time, it is probably a 
result of . 



3. If you give Colonel Jones classified information 
over the phone, it is probably because of 



4. l ist four methods used to disguise classified 
information over the phone. 



2-5. Operations Security (OPSEC) 

The Air Force Operations Security (OPSEC) 
Program, prescribed by AFR 55-30, Operation.s 
Security, is an overall security program designed to 
enhance mission effectiveness. It is concerned with the 
information and activities that are sensitive because 
they give a hint to our enemy of pur punch: they give 
the enemy forewarning. OPSEC is intended to reduce 
the enemy's capability to collect useful intelligence 
data about our operations and activities. 

The first OPSEC program dealt with operations in 
Southeast Asia. Its purpose was to prevent the enemy 
from gaining prior knowledge of our operations by 
taking actions that uenied him specific information 
that would decrease our effectiveness. Security 
procedures helped identify and eliminate those areas of 
activity patterns that showed the enemy something was 
going to happen. The present OPSEC Program was 
established in 1970. It was expanded to include all 
personnel and agencies connected with or having a 
knowledge of any operation, event, project, or 
program that required protection. 

Oil. State the purpose of OPSEC, list OPSEC 
vulnerabilities, and indicate how OPSEC affects you. 

Purpose. One of the basic principles of war is the 
element of surprise. OPSEC is concerned with keeping 
tactical and strategic advantage on our side. We must 
protect knowledge of our plans, resources, and 
limitations. Proper protection of classified 
information and material is part of it; so is protection 
of what seems to be trivial or insignificant. In other 
words, we must protect what is sensitive. The purpose, 
then, of OPSEC is to prevent the disclosure of 
information containing intelligence indicators that can 
be used to degrade operational effectiveness. 

Vulnerabilities. OPSEC weaknesses fall into three 
major areas: operations, procedures, and 
communications. To assist you in your daily activities 
we have included the following list of potentially weak 
areas. 
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(Operations. 

a. Stcrotyped sequences of events. 
/>. Coordination with other agencies that do not 
have proper safeguards. 

c. Stereotyped flight patterns. 

i/. Submission of unclassified reports at specific 
times to specific units or levels of comm inds. 
Procedures. 

a. Public Information releases. 

h. Posting and /or transmission of operation orders, 
night plants, or air traffic control clearances, etc., in 
unsecure areas. 

c. Posting duty rosters, transportation schedules, or 
dining hall schedules. 

li. Distinctive emblems or paintings on vehicles, 
buildings, or aircraft. 

e. Markings on supplies, which could show the 
location or starting date of an operation; that is— 
nicknames, delivery deadlines, etc. 

/ Logistics buildup or positioning of support 
materials and facilities. 

^. Special briefings, meetings, or religious services. 

h. Nicknames are a particular hazard since they flag 
numerous actions associated with a particular 
operation. 

/. Exercising the plan or testing portions of a plan. 
Communications. 

a. Plain language communications that are 
associated with a planned operation and conducted 
during the planning, preparatory, and execution 
phases. 

h. Use of unchanging or infrequently changed call 
signs or radio frequencies. 

c. Stereotyped message characteristics (voice or 
teletype) which indicate particular types of military 
activity. 

d. Significant increase or decrease in message traffic 
volume. 

e. Activities of new communications facilities in 
support of a planned operation. 

OPSEC And You. Asa photographer, you probably 
will come in contact with more classified information 



than the majority of the other career fields. You may be 
called on to produce pictures of classified equipment, 
material, or even restricted areas. Some of your work 
will involve duplicating classified slides or copy work. 
Since you know these things are classified, you won't 
discuss them. But what about the unclassified but 
sensitive information you handle? 

Suppose your lab is duplicating slides on jungle 
survival. The contents of the slides may not be 
classified but the fact that you are stationed in Alaska 
adds significance to the information. 

You may go into a restricted flightline area to take 
an unclassified picture of an award ceremony. While 
you are there, you see packing crates addressed to 
"Operation Nighthawk." The fact that you saw them is 
not classified. However, if you let it slip that you 
wonder where "Nighthawk" is, you may be passing on 
an intelligence indicator to a hostile agent. 

Remember, as a photographer, you will see, hear, 
and document more sensitive information than most 
other Air Force people. Don't try to impress people 
with this knowledge. Keep it to yourself. 

All forms of security contribute to one objective: 
Mission effectiveness. Information security, 
communications security, and operations security all 
enable us to keep an advantage over a possible enemy 
by denying him information about OUR activities and 
plans. U you keep all of this information in mind and 
remember the key points of security, you will never 
become a security risk. 

Exercises(Oll): 

1. State the purpose of today's OPSEC. 



2. Why should you be pa^Mcularly concerned with 
OPSEC? 



3. What are the three major areas of OPSEC 
weaknesses? 
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CHAPTER 3 



Photographic Safety 



ACCIDENTS DO NOT happen without cause. 
Accident records show that of all accidents, 88 percent 
are caused by unsafe acts of people, 10 percent by 
unsafe conditions that people allow to exist, and only 2 
percent by natural disasters. The identification, 
isolation, and control of these causes form the 
backbone of accident prevention programs. 

Certain phases of photographic work have a 
potential for producing accidents. Some of the work is 
performed in total darkness or under extremely low 
levels of illumination. ? lany photographic processes 
require the use of chemicals that, if used improperly, 
can cause serious injuries. However, if you are aware of 
the potential danger, and if you exercise the safety 
precautions covered in this text, the chances of your 
being involved in an accident are extremely limited. 

You should begin to develop good safety habits now. 
Accidents result in pain and suffering, needless waste 
of manpower and materials, and could result in failure 
to carry out the assigned mission of the unit. For this 
reason, safety is stressed throughout your training. 
Protect yourself from possible accidents by paying 
close attention to the prescribed safety policies and 
procedures. To do the job right, you must do it safely. 

The following text information covering electrical, 
chemical, compressed gas, and mechanical safety is 
meant to help you deal with some of the common 
safety problems you may encounter. 

3-1. Electrical Hazards 

In a still photographic facility, you are continuously 
working with electrical equipment. Although adequate 
training in equipment operation and proper 
instruction in safety requirements can help to reduce 
accidents caused by electricity, there is still the 
possibility of human error — that incalculable 
"something" that makes ground safety programs 
necessary. Often, airmen are so thoroughly familiar 
with their assigned tasks that they become negligent 
and the negligence results in preventable accidents. 

012. Specify the actions that should be taken to reduce 
electrical hazards. 

Many items of equipment used in a photographic 
facility are electrically powered. To reduce the 
possibility of electrical shock, burns, and equipment 
damage during use, special safety precautions should 



be taken. For safe operation, you should check power 
cords forworn or frayed insulation, loose connections, 
and broken parts. You should regularly check 
electrical equipment to insure that it is properly 
grounded. Be sure that all power cords have polarized, 
three-prong plugs attached. You can reduce the 
chances of being shocked by removing items of jewelry, 
such as rings, watches, and bracelets, and make sure 
your hands are dry before operating machines. 

Overloading electrical circuits is exiremely 
dangerous and is not permitted at any time. All systems 
installed in Air Force installations are equipped with 
fuses, circuit breakers, or other approved means to 
prevent accidental overloading. Use only fuses of the 
proper capacity. Never, under any circumstances, use 
tinfoil, solder, or other materials in place of a fuse. 
Never position items of electrical equipment, such as 
timers, where they can be accidentally knocked into a 
darkroom sink. 

Exercise (C12): 

I. Which of the following actions are safe practices? 

a. Use polarized, three-prong plugs. 

b. Have personnel wear metal identification 
bracelets at all times. 

c. Overload circuits. 

d. Use circuit-breakers. 

e. Perform regular inspections. 

f. Use solder as a temporary fuse, 

3-2. Chemical Safety 

Some of the chemicals used in photography are only 
skin irritants, but others can cause more serious 
injuries. All chemicals should be regarded as potential 
poisons and should be handled with caution. Acids and 
caustic alkalies are dangerous and can cause severe 
burns if they come into contact with the skin. Some 
chemicals generate heat and may start fires when in 
contact with other materials. The following rules are to 
get you started thinking and practicing chemical 
safety. 

013. Identify correct practices for working with 
photographic chemicals. 

14 
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Merc arc some of the precautions you should take 
when you handle or mix photographic chemicals: 

Never smell a cheniicai iirectly from the bottle. 
Instead, hold the bott'c at a liitle distance from your 
nose and sniff its odor cautiously rather than inhaling 
deeply. 

/>. Never taste a chemical. 

(\ Handle all chemicals cautiously; some can 
produce burns or skin irritations. 

d. When necessary, wear proper protective 
equipment and clothing. When working with caustic 
chemicals or acids, wear a rubber apron, rubbergloves, 
and goggles. If you are mixing powdered chemicals, 
use a respirator to prevent inhaling the dust. 

e. When diluting strong acid with water, add the 
acid siowly to the water while stirring continuously; 
otherwise, the solution may boil violently and splatter 
on your face and hands, causing serious burns. 
Remember: ALWAYS ADD THE ACID. 

/ Be sure that the chemical mixing room is well * 
ventilated. The fumes and dust from some 
photographic chemicals will irritate your nose and 
eyes. 

Store chemicals in airtight containers in a cool, 
dry place away from the sensitized materials. Chemical 
dust, and vapors can damage paper and fiim 
emulsions. Be sure that chemical containers are labeled 
properly. 

h. If you spill caustic or toxic chemicals or acids on 
yourself or someone else, remove the soiled clothing 
and wash the affected area with a lot of water. Then get 
medical help as soon as you can. 

/. Nearly all of the chemicals you will come into 
contact with in a photo lab are acid, alkali, or 
petroleum base. DO NOT induce vomiting if you or 
someone else swallows photo chemistry; instead, get 
medical help Immediately. Tell the medical people 
exactly what was ingested. 

/. If chemicals, either powder or liquid, get into your 
eyes, wash them immediately with lots of water. 

Exercise (013): 

I. Read the following statements and check the ones 
that describe safe practices when you are working 
with photo chemicals. 

a. Wear a respirator when you mix powdered 
chemicals. 

b. The best way to identify a chemical is to taste it. 

c. When you are mixing water and acid, always add 
acid. 

d. Store chemicals in airtight containers. 

c. If photo chemicals are swallowed, induce 
vomiting. 

f. If you get chemicals in your eyes, wash them with 
lots of water. 

3-3. Compressed Gases 

In some still photographic facilities, compressed 
gases, such as nitrogen or compressed air, are used 
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daily. Though not lethal in themselves, these 
compressed gases do pose a special type of safety 
hazard. 

014. Cite two potential safety hazards associated with 
the use of compressed nitrogen gas. 

The most frequently used form of compressed gas is 
nitrogen. Nitrogen is an odorless, colorless, tasteless, 
and chemically inert gas which is neither corrosive, 
explosive, nor flammable. Compressed nitrogen is 
used for gaseous-burst agitation. (Gaseous-burst 
agitation requires the release of a burst of nitrogen gas 
at controlled intervals through a series of tiny holes 
located in a distributor device placed at the bottom of a 
processing tank. When correctly monitored and first 
released, the nitrogen burst imparts a sharp 
displacement pulse, much like a piston, to the entire 
processing solution. Then, the bubbles make their 
way to the surface of the solution, a localized agitation 
actioin is provided around each bubble. By virtue of 
their great numbers and the random paths made to the 
surface, the nitrogen bubbles provide effective 
agitation at the surfaces of film or paper suspended in 
the solution.) 

In some laboratories, cylinders of compressed air are 
used in equipment having air bearings, air squeegees, 
or pneumatic systems. 

After what has just been said, you might wonder 
how compressed gas could produce a situation that 
could be hazardous to you. Actually, it can be 
dangerous in two ways. First, since it is compressed, 
there IS quite a large volume of gas present in the 
container. If it is released in a confined area where 
there is a lack of adequate ventilation, nitrogen gas 
could easily asphyxiate you. Since nitrogen is odorless, 
colorless, and tasteless, it would be almost impossible 
to identify the hazardous situation until it was too late. 
Good ventilation and careful inspection to insure that 
hoses and fittings are in good condition and properly 
connected wil! eliminate this potential hazard. 

Secondly, because the gas is compressed, its 
container is a source of danger. It must be handled 
carefully to avoid being damaged. If the top is cracked 
or broken, the escaping gas would turn the cylinder 
into a deadly projectile. Although accidents occur 
infrequently, the possibility exists; so remember to 
handle the gas cylinders with care. Secure all gas 
cylinders to prevent them from being accidentally 
kn jcked over. This is easily done by chaining them to a 
wall. 

Exercise (014): 

I. From the following list, choose the two potential 
safety hazards associated with compressed nitrogen 
gas. 

a. The gas could cause asphyxiation. 

b. The cylinder could release lethal gas. 

c. The cylinder could become an unguided missile. 

d. The cylinder could burst into flames. 
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3-4. Connecting and Disconnecting Tanks of 
Compressed Gas 

At times, it may be necessary for you to disconnect 
an empty gas cylinder and connect a full cylinder to 
complete your mission. Therefore, you should know 
the proper procedures before trying to do this task. The 
following paragraphs are a summation of the 
procedures described in Technical Order 42B5-1-2, 
Gas Cylinders (Storage Type), Use, Handling and 
Maintenance. 

01 S. Indicate the prccedures used to connect tanks of 
compressed gas. 

Connecting Tanks of Compressed Gas. The first step 
in connecting a new gas cylinder is to crack or open the 
valve slightly. This will blow any dust or debris out of 
the valve. After re-closing the valve, attach the 
regulator or union. You must insure that threads on 
the regulator or union are the same as those on the 
cylinder valve. If the fittings are hard to turn, do not 
force them. Check to be certain that the threads are 
correct and are not damaged. Threads must be of the 
same type and have the same number of threads per 
inch to be engageable and to produce a satisfactory 
seal. After attaching the regulator to the cylinder valve, 
check to see that the adjusting screw on the regulator is 
released before opening the cylinder valve. When 
this is done, the lines can be connected to the regulator. 

Disconnecting Tanks of Compressed Gas. The 
procedures for disconnecting tank's of compressed gas 
are basically the reverse of connecting the tanks. 
However, cracking the cylinder valve is not necessary. 

Exercise (01 S): 

1. List, in sequence, the steps in connecting a 
compressed gas cylidner. 



3-5. Mechanical Safety 

With any type of equipment, there is always an 
inherent safety problem. Trimmers have sharp edges 
that can cut; processing machines have gears that can 
pinch. The list of potential dangers is limitless. 
However, an alert individual, following the established 
safety practices, can avoid becoming a victim of these 
hazards. Remember, most safety rules are established 
as a result of someone's unfortunate experience. Don't 
you provide a reason for making a new rule. 

016. Identify conditions, common to all machine 
operations, that can lead to personal injury. 

Plan Your Work. The more thoroughly you plan 
your work, the more likely you are to do it properly 
and safely. When you perform a task without first 
planning for it, you usually do many unnecessary 
operations, make many mistakes, and use many unsafe 



procedures. Since efficiency and safety are two of your 
most important considerations, it is essential that you 
plan your work thoroughly before you do it. During 
this preoperational planning, you should organize all 
operations necessary to complete the work properly, 
eftlciently, and safely. 

The most important idea to bear in mind when 
planning a job is to check all pertinent safety 
instructions. These may concern such materials as 
protective clothing, machine guards, or the type of 
equipment you are using. Be sure to study .safety 
instructions carefully, especially if you are doing a job 
for the first time. As you begin work each day, even on 
comparatively simple tasks with which yow are 
familiar, plan ahead to be sure all pertinent safety 
principles are observed. If protective devices are 
required, have them available. 

Just what does good discipline have to do with you 
and safety on the job? Perhaps we can best illustrate 
this by an example. Let's say that you are operating a 
processor. The local operating instructions tell you 
never to remove the side panels unless the machine is 
turned off. This is to prevent getting hands or loose 
clothing caught in moving gears. T.oWever, you've 
done the job so many times that you know you can 
remove the cover without getting caught in the gears. 
So you ignore that caution and leave the machine 
running while removing the cover. Chances are you 
may get by with it once or maybe several times. 
However, you are just possibly betting your arm that 
you can get by with breaking the law of good discipline. 
You know better, but since "old Sarge" isn't there to 
enforce the law, you think you can get away with 
shortening the procedure. You may cheat on safety 
some of the time, but rarely all of the time, without 
getting caught. Remember, once may be too often. 

Stay Alert. Another basic principle of safety is 
alertness. Constant alertness is definitely a prime 
requisite in avoiding accidents. Fundamentally, 
alertness means paying attention, not just now and 
then, but all of the time. Unless you pay close attention 
to what you're doing at all times, you undoubtedly end 
up doing something wrong; again, you have a situation 
in which an accident may happen. 

The enemies of alertnesi; are external and internal 
distractions — things that occur outside of you and 
things that occur inside of you, either mentally or 
physically. 

Perhaps, the most serious disturbances are those 
that you and your buddies create. It is inexcusable for 
you or your buddy to do anything that could cause you 
or someone else to have an accident. This type of 
external distraction usually takes the form of 
horseplay. 

There are quite a few kinds of internal distractions 
that may destroy alertness. Whether they are mental or 
physical, the number of possible internal distractions is 
just too many to cover in detail. However, let us talk 
about a couple of them so that we can see the 
importance of keeping mentally and physically alert 
while on duty. 
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A mental distraction is perhaps most often caused by 
thinking about personal problems rather than 
concentrating on what you are doing. This violates the 
principle of alertness. The reason that mental 
distraction arc especially hazardous is that it is 
impossible for most people to pay attention to more than 
one thing at a time. Unless you are a rare exception, you 
had better forget about personal problems while 
working. If your personal problems are so great that they 
interfere with your work, let your supervisor know. He 
may be able to help you solve them. Don't let your 
personal problems make you cause an accident that 
damages equipment or hurts somebody. This would 
create even bigger problems. 

Another common mental distraction is daydreaming. 
This is particularly dangerous, since your mind can 
become completely absorbed in the pleasantness of a 
daydream, and your alertness is destroyed. There are 
very few of us who jiaven't occasionally been caught 
napping by a sudden eVnergency that we otherwise would 
have seen. Don't permit idle thoughts to de5>vroy 
alertness. It can cause an accident. 



The other kinds of internal distractions are physical. 
The most prevalent kinds are fatigue, severe pain, and 
illness. Most of us take care of severe pain and illness, or 
at least we should. The problem of fatigue cannot 
always be eliminated. When you become fatigued, you 
should recognize it and not let it go too far before you 
inform your supervisor. 



Exercises (016): 

I. From the following list, identify conditions, 
common to all machine operations, that might lead 
to personal injury. 

a. Organizing work operations. 

b. Planning a camping trip while operating a 
paper cutter. 

c. Keeping physically fit. 

d. Disregarding operating instructions. 

e. Poor work planning. 

f. Mental distractions. 
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CHAPTER 4 



Photographic Laboratory Administration 



n IS NOTBWORTHY that in the Air Force, as you 
increase your knowledge and improve your ability, you 
earn higher and higher rank; and with increased rank, 
you arc given increased responsibility. With each 
subsequent step in grade, you can expect to assume some 
supervisory responsibilities. As a laboratory manager, 
not only should you have a thorough technical 
background, but you must also cope with an amazing 
amount of paperwork. Later, you will be running a 
complex operation, and it takes a lot of forms, work 
orders, routing slips, data records, and control charts to 
insure its effective and successful operation. In addition, 
tlicre arc regu! ms and operating instructions to cover 
just about evci^ining, and you must understand and use 
them. All of this paperwork is the responsibility of the 
laboratory manager. 

Although right now you are taking directions rather 
than giving them, by learning a few of the problems of 
administration you will better understand what you are 
being asked to do. Specifically, in this chapter we cover 
work requests and logs, files, publications, forms and 
reports, audiovisual records disposition, and copyright 
and reproduction restrictions. 



4-1 . Work Requests and Logs 

A photographic laboratory should be run like any 
other business. Certain principles of good business 
management are applied to photo lab operations to insure 
an efficient operation. Each Air Force organization is 
given a specific operating budget within which they are 
expected to operate. Also, the mission of the 
organization and the workload involved determines the 
number of people assigned. The money expended to 
priKluce photographic products and the manpower 
required to produce them are expense factors that must 
be accounted for. Future budget and manpower 
requirements are mostly based upon what it cost the year 
before to operate the photo lab. 

017, State the importance of properly completing the 
AF Form 833 and state who fills in specified blocks on 
the form. 

Probably the most useful and important form used in a 
photographic laboratory is AF Form 833, Request For 
Audiovisual Services (fig. 4-1). When properly 
completed, the work request becomes the source lor all 
pertinent information on a photographic assignment 



including the cost of materials and the manpower 
required to complete the assignment. 

The work request is originated by the requester who 
completes blocks 5-15 on the front side of the form. 
Laboratory administrative personnel complete blocks 
16-21. Here, the information provided by the requester 
is translated into specifics of the job to the done, and the 
types of finished products to be made. Photo lab 
personnel completing blocks 16-21 must be very 
knowledgeable in the scope of photo lab operations; 
including capabilities and work priorities. 

The back of AF Form 833 (fig. 4-1 A) provides spaces 
to record workload data and photo lab routing while the 
job is in-house. This is probably where you will use the 
form. You may be the photographer or, perhaps, you 
will process the film. Be sure that your figures are 
accurate when you record the time you spent on the task 
and the materials that you used. These figures from all 
work requests are added up at the end of each month to 
determine operating costs. When a work request is 
completed, your supervisor will check the quality of the 
finished work. 

Exercises (017): 

I. Why is it important to fill out the AF Form 833 
properly? 



2. Blocks 8 and 9 of AF Form 833 are completed by 



3. The quality control part of AF Form 833 is 
accomplished by . 



018. State the purpose of a work request log and list 
the data that it should contain. 

An optional form used by most photo labs is a work 
request log. A work request log may be in the form of a 
handwritten ledger or a locally produced form. The 
purpose of a work request log is to provide information 
to administrative lab personnel on all work requests 
received by the photo lab that are being worked on or 
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REQUEST FOR 
AUDiOVtSUAL SERVICES 



t.DATC RECEIVED 



5 REQUESTER'S NAMC. GRAQE. ORGANIZATION ANO PHONE NO. 



2. PRIORITY 



J.DATE/TtME REOUtREO 



4. WORK ORDER NUWDER 



6. CONTACT. IF OTHER THAN REQUEST ER (Nmm*,,Crmdo & Phono No.) 



7 OESCRIPTtON OF S£ R VICES/PROOU C TS REQUIREO: 

[' I STILL PHOTOGRAPHIC SUPPORT [~ ] GRA PH ICS /COMPOSI T I ON 



AV PrOOUCTION "SERVICES 



8 SPECIAL INSTRUCTIONS (i.m. eoordlnmtion regu<red. locmtton, tUtim, time, trmnaportmi ion arranifemenfa. otc.) 



9.LiST MATERIALS/ORIGINALS FU RN ISH E O W IT H REQUEST 



^O. PURPOSE OF SERVICE /1*ROOUCT 

[' )EOUCATlOHft TRAINING [3*J PU B 1. 1 C I N FO RM A T t ON CD *^ * O T/E [ | MCDiCaU /pEN T A U 

( ] INTERNAL INFORMAT>ON QZ] R E C R U I T I N C C OM B A T R E A O IN E S9 [~~| INTELLIGENCE/ 



CI OTHER 



INVESTIGA Tl ON /SECURITY 



11. SPECIFIC JUSTIFICATION (lAWAER 95-7) 



1 2. CLASSIFICATION 



1 5. AUTHORITY 



1 4. OOWNGRAOING SCHEOULE 



CERTIFICATION (To bm comptmimd by cmriitying otiicimt) 



Th« mai*rial raauaatad \m outhorisad by r«Qul*tlon ov la nac*aaary In cortdvtcting official buainaaa. Tha rvquatt rapraaant* tha minimum aicpandi- 
tur* of fund* fai«», {jumntity^ tortnmt, rvqulrod. (Signing m tofaa otticiml •(a(«f»enf or wiHtully mmking a lmta« «(aremen( la pvniahable under the 
UitHorm CiMl» oi Mtlitmry Jumilcm or Title tSV.S. Coda. Sacrion tOOJ.) 



ORGANIZATION 



NAME. GRaOE, phone NO. (Print or type) 



SIGNA TURE 



16 AV CENTER INTERNAL INSTRUCTIONS 



t7. QUAwlTY CONTROL COMMENTS 



Oumliiy Control Revivxv & Accepiancr Uv 



le OATE/TIME COMPLETEO ig.NAME, GRAOE CPeraoo notHied tor ptek up) jq.OATE/TIME NOTIFIEO 21 . NOTIFIEO BY 



^2 ACCEPTEO BY T/Vame. Crmdm mnd Phone No.) 



SIGNATURE 



OATE /TIME 



PRKVIOUS COITION WII.I. USKO 



Figure 4~! . AF Form 833 (front). 
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STILL PHOTO GRAPHIC SUPPORT 

J «opuc T strvicf: 



PRODUCTION DATA .To bt tompf.>f«-J t>v A r pcvonnrl) 



Cmcfot Photogrophy E«p 



Poftfoitufi* E«0 



Copy Comero Enp 



» Prrc««stng 



G: Mottv 



P rtntinn 

Ptooft 



Contoct Prints 



Protection Pr>oti 



Printi Deliverad 



35mni Slidei 



L oni^rn Slid* 



V ivwqrapht 



F i Imi trip I 



Othe 



IV^OUNTING 



SLlOFf. 
P « I N T 



Ploitic I J Cordboard 1^ I Gloftft 
r'cbbi* Boord I ] Smooth Boord 



Whita 



I Block Q J Groy 



GRAPHICS/COMPOSITION 



PROOUCT 'SERVICE 



Com»ro R«ody Art-SimpU 



Comoro R»ody Art-Comple« 



Cortoon Art 



Chart— Simple 



Chort— ComplvH 



Compr«hvr>»ivv Loyowt 



DrofflnQ-Simpttt 



Proffir^g-CompUK 



E«hibif/DI»ptoy/Modat 



Hond t«tt«rir>Q 



Haodlin* C om-^oi i tion 



ntuattOlion-.StmpI» 



lllustrotion — Comp la a 



Mural Art 



Sign Art 



Sllk»cr>«f> Art/Prod 



Taxt C ompoi ition 



Vivwgroph Production 
Oth«r 



ORIG 
UNITS 



AUDIOVISUAL PRODUCTION SERVICES 



HROOUC T 'SERVICE 



AV Production 



Motion P ictur*-. 1 6mm 



Motion Picttfr*~8mm 



Slidv Tope 



Audio Tope 
Tel wii ion 



Multi.Mpr>tn 



OiK« 



Audio Dubbing 



Video Dubbing 



Scrtp?ing 
Mopic Editing 



TV Editing 



Mopic Photogrophy 



Still Photogrophy 



TV Recordi( 



Mopic Film Procetftir>g 



Ft 'Mm' 

Until 



RESOURCE EXPENDITURE DATA 
LABOR COST 



TASK DESCRIPTION 



PERFORMEO BY 



Reg HoMri O.T. Houfi Totol Houn LoborCoit 



TOTAL WORK HOURS AND LABOR COST 



ITEM DESCRIPTION 



Unit» Unit Coet Item Coit 



SUBTOTAL 



MATERIAL COST 



ITEM OESCRIPTION 



Uf>it« Unit Coif item C 



TOTAL MATERIAL COST 



TASK OR SERVICE OESCRIPTION 



SUPPLEMENTAL WORK ORDER AND^OR OTHER OUTSIDE COST 



DISPOSITION OF ORIGINAL MATERIAL 



FURNISHEO BY 



; RETURN TO CUSTOMER L, ' SUBMITTEO lAW AFR dS ^ 

.MASTER FILE Q , SILVER RECOVERY 



DESTROYED 
OTH ER 



ORDER NO. 



TOTAL OTHER COST 



28. TOTAL PROJECT COST 



I*. I iNv: ill. 



Figure 4^1 A. AF Form 833 (back). 
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have been eoniplctcd and filed. The work request log 
should have as a minimum the following entries: The 
request number, requestor's organization or office 
symbol, date received, description of the work and date 
completed. This log proves to be very helpful when 
cross-referenced to the work request and negative files. 
It provides quick location and status of all work requests 
being accomplished or already completed. Laboratory 
administrative personnel use the log to locate filed 
negatives and answer inquiries on the status of work 
requests. 

Exercises (018): 
I What is the purpose of a work request log? 



2. List three items of information that a work request 
log should contain. 



3. How do photo lab administrative personnel use a 
work request log? 



The primary purpose of keeping a production report is 
so that it will be available whenever the manning of your 
work center is evaluated. Evaluation of your work center 
manning is usually accompli.shcd once yearly. A second 
purpixse of keeping a production report is lor the 
determination of the fiscal year operating budget. 
Without accurate records, the required manning and 
needed operational funds would bo difficult to justify. 

Exercises (018a): 

1 . What is the prirnixry purpo.se of keeping' production 
reports? 



2. Where is liie information obtained for the 
production report? 



3. List items that must be included on your production 
report. 



018a. (033 — for CE feedback reference only). List 
information required on a production report. 

Barlier we mentioned the importance of maintaining 
accurate prcxiuction information on work requests. This 
information is totalled at the end of the month, and the 
accumulation of this information becomes the 
product ion report . 

The priKluction report includes all of the camera 
exposures and prints made in your lab during the month. 
It al.so includes all of the end products you delivered to 
your customers throughout the month. These end 
prtKlucts arc prints, slides, negatives, copies, etc., that 
your customers received. 

The production report ,.iay be a locally produced 
form, but it must include the following: 

• Outside exposures. 

• Inside exposures. 

• Copy camera exposures. 

• Black & while negatives delivered. 

• Color negatives delivered. 

• Contact prints. 

• Production prints. 

Bach of these units of work is assigned a weighted 
factor as described in AFM 26-3, Volume 3, Mission 
Equipment Maintenance Operations. After all of the 
work units have been counted and the weighted factors 
are totaled, the total is correlated with rules and tables in 
AFM 26-3. This correlation tells the manpower 
personnel how many people and what AFSC's are 
authorized lo be assigned at your lab. 



4-2. File Correspondence and Negatives 

Documentation plays an important role in managing 
and operating the Air Force. It servos as the memory of 
your organization, a record of past events, and the basis 
for future decisions and actions. Documentation that is 
maintained systematically is complete, easily acccs.sible, 
and properly arranged to serve current and future 
purposes. If documentation is properly located in your 
lab, it allows full use and it eliminates duplication. 

019. List the steps you foUow to find a letter in your 

nie. 

Suppose you wanted to find a letter that your lab chief 
wrote to the authors of this CDC. You know you must 
''Look in the files." That's fine, but which file, what 
draw er, and what file folder? 

The first thing you need to find is the Air Force (AF) 
Form 80, Files Maintenance and Di.sposition Plan. A 
typical AF Form 80 is shown in figure 4-2. To find this 
form, look in the front of the first file drawer. When you 
have found the AF Form 80, study it until you find the 
type of correspondence you are looking for. In this case, 
''General Correspondence (Temporary)." You see that 
this is item number five. Under item five, you will find 
''Training." Under this heading you see 
Correspondence." Now you know where to look. 

Your rext step is to look through the file drawer until 
you find the section identified "5-General 
Correspondence." Look behind this card until you find 
another card marked "TNG-TRAINING." Now look 
behind this card until you find the folder marked 
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*'TNG-Conrespondence." The last step is to look 
through the folder until you find the letter you need. This 
is made a bit simpler if you know about when the letter 
you need was written. The letters and documents in the 
folder are filed by date, the most recent in the front. 

Quite simple isn't it? If you have trouble the first time 
you try, remember that the first time you try almost 
anything, you v/ill have a little trouble. 

Exercises (0!9): 

1. List the steps you must follow in order to find a 
letter in your file. 



020. State how files of negatives are kept. 

All photographic laboratories are required to maintain 
a file of the negatives that they produce. Since the 
destnjction or disposition of negatives and prints is not 
immediate in all cases, it is necessary to file certain 
negatives and prints in your laboratory. It may, at times, 
be necessary to reprint negatives. With an effective 
filing and indexing system, negatives can be located and 
reprinted as required. The file of negatives contains still 
or ground photography negatives. Filed negatives should 
not have a security classification higher than 



confidential. Both ground and individual aerial (except 
aerial reconnaissance and mapping) still negatives may 
be placed in this file. 

Some of the negatives and photographs your lab 
produces are not considered to be file material. Except in 
unusual circumstances, the following examples should 
not be filed: 

a. Photographs of no value for retention; i.e., copy 
negatives that satisfy the needs of one user, training 
assignments, and other photographs that satisfy a local 
one-time need such as recreation or nonhistorical events. 

b. Photographs from which reproduction is not 
feasible because of improper focus, faulty processing, or 
color photographs in which color rendition is extremely 
poor. 

There are no cut-and-dried rules for your negative 
files as there are for the correspondence files. However. 
AFM 12-50. Disposition of Air Force Documentation, 
does contain rules on what to file and how long to keep 
it. 

For example, according to Table 95-1 in AFM 12- 50. 
original negatives of purely local interest can be 
destroyed when their purpose has been served. You must 
file them until you destroy them. 

Any negatives you produce for training or practice 
that are of subjects not desired for record are destroyed 
when their purpose has been served. If you shoot some 
pictures of the front doorknob just to practice, you 
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would not keep them in the negative file. However, if 
the doorknob had been broken and your pictures were 
used for a damage report, you must keep the negatives 
in your flies for 90 days. You should read AFM 12-50. 
Table 95 I , to find out which negatives to file and how 
long to keep them. 

The following information is not to be taken as a rule 
but is included as a suggestion for a negative filing 
sy.stem. A negative file ledger, sometimes referred to as 
a negative log, is a numerical record of each negative 
that is filed. When the number of a specific negative is 
known, referring to this device provides pertinent 
information concerning the negative. Another 
valuable indexing device is the card index file. The title 
of each negative is recorded on a card which is part of 
an alphabetical file. The card file should be cross- 
indexed so that the information appears under several 
letters of the alphabet. For example, in the first entry in 
the negative file ledger, the letters P-S are shown in the 
cross-index column. In this case, the P stands for 
passport and the S stands for the first letter of the last 
name of the subject. 

Kxcrcises (020): 

I. Complete the following statements regarding the 
filing of negatives. 

a. The negative file contains still or ground 

photography negatives classified . 

or lower. 



M _ contains rules on which 

negatives to file and how long to keep them. 



c. If you produce pictures for practice, you 
— have to file them. 



The technical order system was developed so that 
information will be available ^Ahere and when it is 
needed and in the most economical and efficient 
manner possible. The groups of publications produced 
are described in the following paragraphs. 

Technical Manual (TM). A TM contains 
instructions desi^^ned to meet the needs of personnel 
engaged or being trained to operate, service, maintain, 
overhaul, install, and inspect items of equipment and 
material. 

Methods and Procedures Technical Order (MPTO). 
An MPTO establishes policy and provides 
information and instructions on safe methods and 
procedures that relate to preventive maintenance, 
periodic inspection. Air Force product improvement! 
etc. 

Time Compliance Technical Order (TCTO). TOs 

that contain instructions for a modification or a one- 
time inspection of Air Force equipment are called time 
compliance technical orders. 

Index Technical Orders. This kind of TO shows the 
status of all TOs, provides you with a way of selecting 
needed publications, and groups publications that 
pertain to specific items of equipment. 

Abbreviated TO. This is primarily a work- 
simplification device, such as a checklist, inspection 
workcard, lubrication chart, or sequence chart. 

Exercise (021): 

1. Read the following statements regarding types of 
technical orders and select the ones that are true. 

a. If you need to overhaul a camera, you should 
read the technical manual. 

b. An MPTO must be complied with in less than 30 
days. 

c. TCTOs describe one-time modification 
procedures. 

d. An abbreviated TO lists all of the official Air 
Force abbreviations. 



4-3. Publications 

The Technical Order (TO) System. The technical 
order .system is the official means used to distribute 
militay orders of a technical nature to all personnel. 
These publications, called technical orders (TOs), 
contain information, instructions, and safety 
procedures that deal with the inspection, operation, 
maintenance, and modification of Air Force 
equipment and material. Some TOs have instructions 
or information on subjects of a general nature such as 
preparation of forms, policies pertaining to the TO 
.system, and how to handle Air Force material. In 
addition to TOs, you must be concerned with 
regulations, operating instructions (OIs), and 
commercial publications. 

021. From a list of statements regarding the types of 
technical orders, select those that are true. 



022. Find the technical order containing operating 
procedures for specific photographic equipment by 
referring to reproductions of selected pages from & TO 
index. 

In your work you are concerned, to a large degree, 
with the technical manuals, since these publications 
contain detailed instructions and information required 
for the operation, maintenance, inspection, 
installation, overhaul, and identification of 
parts/components for the various types of 
photographic equipment. To use these manuals 
efficiently, you must know the indexing system. 

Index-Type Technical Orders. This group of 
technical order publications (indexes) is an important 
item in your work. The problem of finding the 
technical manual you want can be solved by consulting 
the proper index. There are a number of indexes, but 
the one that you are most concerned with is the 
Numerical Index and Requirement Table (fig. 4-3) that 
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* TO 0-1-01 






NUMERICAL INDEX AND REQUIREMENT TABLE 




^■l . ■ ■- - -l^, II. «* 


1 NUMERICAL INDEX AND REQUIREMENT TABLES. NUMERICAL 
INDEX. ALPHABETICAL INDEX AND CROSS REFERENCE 
TABLE TECHNICAL ORDERS 

j ^^^^^^^^ ^ ^ ' ^ 






TO 0-1-01 



PART I 
NEW AND REVISED 
PUBLISHED AND UNPUBLISHED 
TECHNICAL ORDERS 



RUMEIICU INDEX AMQ UEQUIKEMEMT TAKES 



NUMERICU WOEX WO REQUIREMENT TABLES. NUMERICAL IHOEX. 


29 AUG 


73 


OC 


ALPHABETlOa WOEX, ANO CROSS REFERENCE TABLE TECHNICAL ORDERS 








GEN TECHNICU ORDERS 


22 APR 


73 


OC 


SUPK - TnU SAME AS BASIC 


2? AJN 


73 


OC 


GEN ACn TECHNICAL ORDERS 


29 MAR 


73 


OC 


SUPPl - miE SAME AS BASIC 


7% AJN 


73 


OC 


BOMBER ACn TECHNICAL ORDERS 


29 MAR 


73 


OC 


SUPPL - TITLE SAME AS BASIC 


29 AJN 


73 


OC 


CARGO ACn TECHNICAL ORDERS 


29 MAR 


73 


DC 


SUPPL - THLE SAME AS BASIC 


29 AJN 


73 


OC 


riGHTER ACn TECHNICU ORDERS 


29 MAR 


73 


OC 


SUPPL - TITU SAME AS BASIC 


29 AJN 


73 


OC 


SUPPL - TnLE SAME AS BASIC 


2€ AJL 


73 


OC 


AHACR HELICOPTER. OBSERVATION. ANTl- SU8HARINL. TRAINER ANO UT?L 


29 MAR 


73 


OC 


ACn TECHNICAL ORDERS 








SUPPL - TITLE SAME AS BASIC 


29 AJN 


73 


OC 


GEN AIRBORNE ENG TECHNICU ORDERS 


1 MAR 


73 


OC 


SUPPL - TITLE SAME AS BASIC 


11 AJL 


73 


OC 


JET ENG AND ASSOCUTED EOUIP TECHNICAL ORDERS 


1 MAR 


73 


OC 


SUPPL - 7nLE SAME AS BASIC 


IS AJN 


73 


OC 


BOOSTER AND ROCKET ENG AND ASSOCUTEO EOUIP TECHNICU ORDERS 


1 MAR 


73 


OC 


SUPPL - TnLE SAME AS BASIC 


IS AJN 


73 


OC 


GAS TURBINE ENG AND ASSOCUTED EOUIP TECHNICAL ORDERS 


1 MAR 


73 


OC 


SUPPL - TITLE SAME AS BASIC 


)S AJN 


73 


OC 


RECIPROCATNG ENG AND ASSOCUTEO EOUIP TECHNICAL ORDERS 


a MAR 


73 


oc 
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Figure 4 3, Numerical Index and Requirement Table. 
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contains a listing of all photographic equipment 
technical manuals. 

You must first refer to a general index that lists all 
available indexes. The 0 1 01, Numerical Index and 
Requirement Table, is an index to indexes. It includes 
a listing of all numerical index and requirement tables, 
in addition to listing the Alphabetical Index (0-2- \) 
and the Cross- Reference Tables (vO-4-1). 

The Cross- Reference Tables Index (0-4-1) consists 
of a cross-reference table from former to new numbers 
for Air Force technical publications. It contains a 
complete listing of all technical orders affected by the 
renumbering program. 

A numerical index and requirement table has been 
published for each specific category of equipment. 
Fach contains a listing of applicable technical manuals 
for the pertinent equipment. These indexes bear 
technical order numbers 0-1-1-1, General Aircraft 
and M issilc Technical Orders, through 0- 1 -50, Special 
Service Equipment Technical Orders. All photograph*e 
systems equipment technical manuals (TO 0-1-10, 
Photographic Equipment. Supplies, and Sensitized 
Materials Technical Orders) arc listed in this index. 

Rach numerical index and requirement table not 
only provides a ready reference to existing publications 
(technical manuals) for the applicable category, but is 
also used to determine availability and status of 
applicable publications, to requisition applicable 
publications, and to maintain current technical 
publication files. 

In addition to the numerical index, you may 
occasionally refer to the 0-2- 1 which is an alphabetical 
index. The publications listed in this index are grouped 
under alphabetically arranged captions that indicate 
items of equipment by their basic or primary names. 
Thus, it provides an easy method for locating the 
correct technical order group when only the type of 
equipment is known. 

Technical Order Numbering System. According to 
the basic principles of the technical order numbering 
system, all publications -f a specific category are 
separated into primary (major) groups, usually by 
equipment. Except for certain general instructions, 
each major group is subdivided into major types 
(subgroups) of equipment and then into specific types 
and models of equipment. (The general series of each 
primary group is restricted to general instructions, 
such as cleaning or storage procedures.) 

Keeping this in mind, let's see how a technical 
manual on photographic equipment is identified. 
Refer to figure 4-4 as you read the following 
paragraphs. 

Material under the general heading of 
"Photographic Equipment, Supplies, and Sensitized 
Materials," has been grouped and numbered. Each 
technical order number for photographic systems 
technical manuals is divided into three or four parts, 
with each part separated by dashes. Each part of the 
technical order number denotes certain information. 
For example, the number for the illustrated parts 



KS-118A, Still Picture 



breakdown of the Type 
Camera Set is 1 OBI 8 9 L 

Note that there are four major parts in this 1 () 
number. The information contained in this luiniher is 
as follows: 

a. The number 10 identifies the technical order 
category, which, in this case, is: Photographic 
Equipment, Supplies, and Sensitiyed Materials 
Technical Orders. 

/>. The lOB indicates the major group of 
publications, specifically in this example. Ground 
Cameras and Equipment. 

c. The 108 i identifies a major subgroup of related 
publications: Ground Cameras. 

d. The 108 1-8 identifies a specific item of the major 
subgroup; or if a three-part number were used, it would 
identify a general technical order series or an 
equipment type, part number, model, or series type. In 
this case, it identifies the camera in question as a copy 
camera. 

e. The lOB 1 -8-9 indicates a general TO scries or an 
equipment type, part number, or model or series 
number. If only three parts were used, this number 
would identify the individual publication. In this 
example, it idennfies the KS-1 18A Copy Camera. 

/ The final 4^a^'(l) in the complete publication 
number, TO 1082-8-9-1 denotes the specific kind of 
publication — whether it deals with operation and 
service instruction, overhaul instructions, etc. In this 
example, it represents the i llus tr atLd v art^p^^HM^nOf^t'^ 
(W«) for the Type KS-1 18A, Copy Camera. /-^S/r- 

As you can see, each number of a technical order 
manual specifies a certain classification of equipment, 
and each letter or number must be carefully identified. 
The final part of each technical order number reflects 
the type of publication as follows: 

Operating instructions: -1, -1 1, -21 through ;91. 

Service instructions; -2, -12, -22 through -492. 

Illustrated parts breakdown: -4 -14 24 throueh 
-494. ' ^ 

Inspecting requirements: -6, -16, -26 through -496. 
Installation instructions: -7, -17, -27 through 497. 
Checkout manuals: -8, -18, -28 through 498. 
Time compliance technical orders: -501 and higher. 

Using the Numerical Index, TO 0-1-10. As you 

now know, the first step in locating information about 
any item of photographic systems equipment is to 
consult TO 0-1-10, Photographic Equipment, 
^upphes, and Sensitized Materials Technical Orders 
To use this index, the general procedure is to turn to 
the table of contents and locate the major group of 
publications you want. The actual number of major 
groups IS as follows: 



Major 
Group 

lOA 

lOB 

IOC 

lOD 



Title 

Airborne Cameras and Hquipmcnt 
Ground Cameras and Equipment 
Motion Picture Cameras and Rquipment 
Projection Equipment 
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Ma/ttr 

(fnntp Title 

101 IVoccssing tquipnicnt 

U)I' Microfilm F.quipmcnl 

IO(i Kils, I*hotographic Equipment 

loll Interpretation and Photogrammutric Equipment 

lO.I Sensitized Materials and Supplies 

lOK Radar Assessing Equipment 

101 Photographic Instrumentation Equipnu-nt 

H)M Photographie Laboratories 



Assume that you are looking for the technical 
manual that contains information and instruction on 
the operation of a standard item of Ground Cameras 
and Equipment. By counsulting the list of major 
groups, you can find the group in which this 
information can be found. 

The next step in locating the technical order is to 
determine the correct subgroup of publications. In the 
table of contents in the 0-1-01 index (fig. 4-4), you will 



note that each of the major groups is broken down into 
subgroups. 

Referring to the list of subgroups under Ground 
Cameras and Equipment in figure 4-4, you can find the 
first part of the desired technical order number and the 
page where this subgroup of technical orders can be 
found. Turn to this page (fig. 4-5), and look under the 
general heading until you find the specific type of 
equipment, in this case. Ground Cameras. 

Next, assuming that more than one specific type of 
equipment (various manufacturers, models, etc.) are 
listed, select your specific type from those listed. Your 
selection identifies the next digit in your TO number. 

The final step is to scan the general series until you 
locate the specific type. Usually, there are three types of 
technical manuals listed under each series: operation 
and maintenance instructions, overhaul instructions, 
and an illustrated parts breakdown. 

Now you know the number of the technical manual 
you need, and you can obtain it from your technical 
order library. 



TO 0-1-10 

TABLE OF CONTENTS 232-4 



Page 

Preface I 

PART I PUBUSHED AND UNPUBLISHED 

TECHNICAL ORDERS l-l 

10 PHOTOGRAPHIC EQUIPMENT, 
SUPPLIES AND SENSITIZED 
MATERIALS TECHNICAL 
ORDERS I-l 

10-1 Photographic Equipment, 

Supplies and Sensitized Material 
. Technical Orders — General .... I-l 



lOA Airborne Cameras and Equipment .1-2 
lOAl Aircraft Cameras (Complete 
Assemblies) Including Gun, 
Mapping, Radar Recording, 
Reconnaissance, Strike and Strip . 1-2^ 



lOB Ground Cameras and Equipment . 1-25 
lOBl Ground Cameras 1-25 



lOC Motion Picture Cameras and 

Equipment 1-30 

lOCl Motion Picture Cameras 

(Complete Assemblies) 1-30 

10C2 Cleaners 1-32 

10C3 Editors and Viewers I-b3 

10C5 Rewind Equipment 1-33 

10C6 Sound (Film) Recording System 

Motion Picture Cameras 1-33 

10C7 Splicers 1-33 

10C9 Film Tltlers 1-34 

10C12 Coaterfl 1-34 

10C13 Hand Held 1-35 



Page 

lOD Projection Equipment 1-35 

lODt Projectors 1-35 



lOE Processing Equipment 1-39 

lOE-1 Processing Equipment — General. . 1-39 



' 

lOF Microfilm Equipment 1-63 

lOFl Cameras . , 1-63 



lOG Kits, Photographic Equipment . . . 1-64 
lOGl Darkroom Kits 1-64 



lOH Interpretation aj)d Photogrammetric 
Equipment 1-67 



lOJ Sensitized Materials and Supplies . .1-70 

lOJ-1 Sensitised Materials and Supplies — 

Gener^ !-70 



lOK Radar Assessing Equipment 1-70 

10K2 Plotting Boards 1-70 



lOL Photographic Instrumentation 

Equipment 1-70 

lOLl Cameras 1-70 



lOM Photographic Laboratories .... 1-70 

lOMl MobUe 1-70 

lOMl-1 Mobile— General 1-70 



Rgurc 4 4. Major Groups and Subgroups, 
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GROUND CAMERAS AMD EQUIPMERT 
GROUND CAMERAS 
GROUND CAMERAS - GENERAL 

H 10B1MI1 IDENTIFIES A COMMERCIAL MANUAL TITLED INSTR - STILL PICTURE 1 OCT 71 00 

«) CAMERA, TYPE KE-47A (GALLLRY TYPE, MODEL 17, PRINCOON 

TRIDEMENSIONAL) (NO DATE) COMMERCIAL MANUAL • F42600-69 C 4288 
(BURKE AND JAMES) 

10B1-M01D SUPPL TITLE SAME AS BASIC 1 DEC 76 00 

4XS CAMERAS 
nPE C-6 

lOSre^l OPR AND SVC INSTR - GROUND CAMERAS AND ACCESSORIES, PRESS 26 MAR 51 00 

lU) TYPE. STILL (GRAFLEX) - (REVIEWED AND CURRENT 17 DEC 68) CHG, 18 JUL 58 

5 3 3 0/H INSTR GOUND CAMERA. PRESS. TYPE C-6 (GRAFLEX) ~ (REVIEWED 26 MAR 51 00 

AND CURRENT 7 IAN 69) CHG 30 JUN 58 

63^ IPB ACCESSORIES. PRESS TYPE. STILL (GRAFLEX) - (REVIEWED AND 1 m 53 00 

(U) CURRENT 16 DEC 68) CHG. 30 lUL 58 

P/N 36371 SERIES 

H 1081 6 5 3 0/H INSTR WITH IPB - CAMERA SET. STILL PICTURE. P/N 36371-Gl 24 OCT 61 00 

(U) (GRAFLEX) - (REVIEWED AND CURRENT 8 DEC 71) CHG 18 IAN 67 

1X10 CAMERAS 

TYPE C I 

10B1.7.2-21 OPR AND SVC INSTR - GROUND CAMERA. TYPE C I (DEARDORFF) - 18 SEP 52 00 

(U) (REVIEWED AND CURRENT 24 DEC 68) 

10B1-7-2-23 0/H INSTR GROUND CAMERA. TYPE C I (DEARDORFF) - (REVIEWED AND 18 SEP 52 00 

W) CURRENT 9 DEC 68) CHG, 10 APR 56 

lOBl 7-2-24 p/C GROUND CAMERA. TYPE C I (DEARDORFF) - (REVIEWED AND 18 SEP 52 00 

W CURRENT 9 DEC 68) 

1081-7 2-51 OPE. SVC AND 0/H INSTR - SHUHER ASSY WITH LENS (FOR C*l GROUND 25 NOV 40 OD 

(U) CAMERA) (GOERIZ) (REVIEWED AND CURRENT 4 DEC 68) CHG. 10 APR 56 

1081-7-2-61 OPR. SVC AND 0/H INSTR WITH P/C - SHUTTER ASSY WITH LENS (FOR 15 FEB 39 DO 

(U) CI GROUND CAMERA) (WOLLENSAK NUMBER 5 BETAX SHUHER AND CHG. 26 APR 56 

BAUSCH AND LOMB F.4.5 TESSAR LENS) (REVIEWED AND CURRENT 23 
DEC 68) 

COPYING CAMERAS 
P/N SFS-35 

lOBl-8-l-l INSTR WITH P/B • CAMERA. COPYING PHOTO STILL PICTURE CAMERA. P/N 15 JUL 68 00 

(U) 0M392, MODEL SFS-3b (SICKLES) CHG. 1 NOV 69 

P/N 12A5000-1 

1061-891 OPR AND SVC INSTR WITH IPB - STILL PICTURE CAMERA SET. TYPE 15 SEP 72 OD 

(U) KS ilBA, P/N 12AS000 1 ASSY. P/N 12RA5000 1 (GENERAL DYNAMICS) 

MODEL KE G2A 

1081-8 1011 INSTR WITH P/B COPYING PHOTO STILL PICTURE CAMERA. P/N 30 AUG 74 DO 

(U) 6720 127-5791. MODEL KE'62A (SICKLES) 



IDENTIFICATION CAMERAS 



Figure 4 5. Sample Numerical Index. 
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It is doubtful that you will becomme an expert on the 
technical order numbering system merely by reading the 
foregoing information. But if you combine the 
information you learned herewith the actual practice of 
searching out technical manuals for specific items of 
equipment, becoming an exp)crt will be a much easier 
process. 

Exercise (022): 

I . Using figures 4-3, 4-4, and 4-5, answer the following 
questions. 

a. What is the TO number for a Type C-6, 4x5 
camera? 



b. What is the TO number for a Type C-1, 8 x 10 
Ground Camera? 



c. What piece of equipment is covered by TO 
lOB 1-8^8^1? 



d. What piece of equipment is covered by TO 
lOB 1-6-3-3? 



023. State the purpose and identify the form of Air 
Force regualtions, operating instructions, and 
commercial texts. 

Regulations. In anything you do, you must follow 
certain rules. You might be driving your car, playing golf, 
or typing a letter. The point is, there arc always rules for 
you to follow. Air Force life is no different. 

The purpose of Air Force regulations should be 
obvious; to insure each job is done properly and 
uniformly. You wouldn't want Boston Gardens to have a 
basketball court twice as long as the one in McNichols 
Stadium. Likewise, you wouldn't want the photo lab at 
Lowry to make official portraits on cardboard and the lab 
at Offutt to use glass. 

Regulations are the primary administrative 
publications that govern the Air Force. They outline 
policies, directives, and instructions. 

Identiflcation of regulations is accomplished by a 
double numbering system. They follow a fixed 
numbering system which classifies them according to 
subject matter. A few examples are: 

0 Series — Indexes 

5 Series — Publication Management 
50 Series — ^Training 
95 Series — Audiovisual System 



The regulation for Aimian Basic Military Training is 
AFR 50-42. The 50 is the base number and the 42 is the ^1 
subnumber. The series you will be most concerned with is 
the 95 series. Nearly everything you want to know about 
the audiovisual systems is covered in some regulation that 
is in the 95 series. 

Operating Instructions. Sometimes regulations are 
not specific enough to cover a task. If this is the case, you 
may have to use an operating instruction (Ol). llicse 
instructions are essential for several reasons. 

First, they identify every task to be pciformcd in the 
laboratory. Second, they explain the reasons for 
performing the task. Third, they place the responsibility 
for the performance of the task. Fourth, they outline the 
complete procedure to be followed to perfonn the task. 
Finally, they identify the authority for ordering the task. 

The format for OIs is not rigid. It should be uniform 
throughout your operation, but it need not be the same as 
that used by other organizations. Regardless of the 
particular format, your OI should include the following: 

a. Heading, including Ol number and date. 

b. Subject. 

c. Purpose. 

d. Responsibility. 

e. Abstract. 

/. References (if appoicable). 

g. Procedure (step-by-step). 

h. Signature element (including approval of interested 
officials). 



Operating instructions are valuable management tools. 
They expand upon the duties, tasks, and responsibilities 
outlined in the regulations that govern them. They are 
most often prepared by responsible and knowledgeable 
personnel at the level of command where they will be 
used. In the case of an Audiovisual Services Center, these 
individuals are the photo lab, graphics section, and 
audiovisual library managers. These operating 
instructions are then reviewed and approved by the next 
higher level of command before they are published. 

Commercial Publications. Commercial technical 
publications comprise another group of technical manuals 
that you will be required to use frequently- As with the 
other technical manuals, commercial publications contain 
technical information and instructions on assembly, 
installation, operation, service, disassembly, overhaul, 
and parts identification. Commercial publications in 
manual, booklet, or pamphlet form are normally 
furnished by manufacturers to purchasers of their product. 

When you buy a car, you check the owner s manual 
carefully to insure proper operation under all conditions. 
It would be foolish to think that all cars are the same. This 
also applies to photo equipment. All cameras might have 
a shutter, lens, and focusing mechanism; but how the 
shutter is set, how a lens is changed or a camera is focused 
may vary considerably. Failure to follow directions can 
result in damaged equipment and mission failure. By 
reviewing your manuals, you can avoid these results. ^ 
Commercial texts are not used just to prevent trouble^ 
but are positive aids to help you achieve efficient use ol^ 
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the gear. In fact, some manuals amount to a basic photo 
course because the manufacturer wants the user to get the 
most from his product. You should take advanugc of the 



wealth of free information that is available. Moreover, all 
of the photo manufacturers have technical representatives 
who may 
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be contacted for information on how to solve many 
photo problems. 

information is also available on expendable types of 
supplies. This information may not be in the form of a 
technical manual. Instead, it may simply be a single- 
page bulletin. A photographer should constinuously 
check such information to insure that he is taking 
advantage of changes in film and chemistry. For 
example, most instruction sheets that come with a roll 
of film give helpful bints on exposure and processing to 
insure top results. Such an information sheet belongs 
with you and not in the wastebasket. 

Kxcrcise (023): 

I. Complete the following statements by filling in the 
missing term or phrase. 

a. T he purpose of a regulation is to insure that each 
job is done and . 



b. Regulation:; outline policies, directives, and 



c. ['he series of regulations that deal with 
audiovisual systems is the series. 



d. If the regulation is not specific enough, you may 
need to use a (an) . 



e. Qls identify every that is to be 

performed in your lab. 



f. Commercial publications are normally 
furnished by the 



g. A commercial publication may be in the form of 
a single-page 



4-4. Audiovisual Records Disposition 

Record photography is photography of significant 
mission and support activities of current or historical 
value to the Air Force. 

Of course, not all photography that you produce 
qualifies as record photography. Many of your 



assignments will be routine in nature passport and 
special assignment photographs, and transparencies 
for training and briefings are a few examples of 
nonrecord photography. It is important that you be 
able to distinguish between record and nonrecord 
photography. 

024, From a list of photographic assignments, select 
those that should be considered record photography. 

What distinguishes record photography from 
nonrecord photography? The determination is often 
subjective. Generally speaking, any photography of 
significant value should be retained. AFR 95 3, 
Audiovisual Documentation Program, is the best 
guide to use in making this determination. The 
following list of categories of assignments that are 
considered to be record photography is extracted from 
AFR 95-3: 

(1) Combat and combat support activities, test. 

(2) Air Forceevents of immediate news value, for 
example, new aircraft or equipment, rescues, record 
flights, major awards, and significant events. 

(3) Events or actions of national or international 
news interest in which the Air Force is taking part. 

(4) Changes in mission or equipment, such as base 
closures, new aircraft or units assigned to a base, base 
openings or expansions. 

(5) Operational exercises and special projects. 

(6) Research and development activities, for 
example, first flights, roll-outs, missile launches, 
continuing development photography of new 
inventory material. 

(7) Safety, such as aircraft accidents, accident 
prevention programs. 

(8) Counierinsurgency training and operation. 

(9) Community relations humanitarian and civil 
actions, for example, flood relief, fire fighting, 
emergency blood donors, and aid to underpriviledged 
children. 

(10) Air Force personnel at v^ork (all aspects), such 
as night-line crews, weather and radar men, training, 
medical, and religious activiiy. 

(I I) Special training activity, such as fire fighting, 
escape and evasion, paramedic, survival. 

(12) Physical plant (once for record, then after any 
major changes, such as new construction). 

(13) Physically handicapped persons working for 
the US Air Force. 

(14) Distinguished awards and decorations for 
personnel. 

(15) Air Force Academy, flight training and officer 
training activities. 

(16) Unusual hobbies and duties of Air Force 
personnel. 

(17) Reserve, ANG, ROTC, and CAP significant 
activities, such as search and rescue missions, 
humanitarian actions, disaster relief, etc. 

(18) Athletic contests of more than local interest, 
such as interservice and intraservice tournaments end- 
of-season final games. 
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(I^) Audiovisual material with unusual pictorial 
merit, for example, photography of equipment, 
people, or activities taken with unusual lighting or 
from an unusual angle. 

(20) Audiovisual coverage of Air Force aircraft, 
missiles, and other equipment, taken from all angles, 
both in the air and on the ground. 

(21) Color transparencies of artists' concepts of new 
aircraft, weapon systems, etc. 

Nonrecord photography is usually any photography 
that does not fall within the above-mentioned 
categories. Also, negatives and prints of the above 
subjects tnat are of inferior quality, repetitious 
documentation of the same subject, and extra copies of 
photographs already submitted to still depositories are 
nonrecord photography. Another example of 
nonrecord photography is that of photographs used by 
the base information office which are of purely local 
interest. Still photography that has been selected for 
submission to USAF still depositories is record 
photography; any items not selected are nonrecord 
photography. 



exposing unit, and security classilication of the 
material. Never letter in an important part of any 
negative. When there is not enough room on the 
negative, attach a titling (acetate) strip to the negative, 
rhc negative number that you record is a locally 
assigned number. These numbers are in sequence 
starting with the number one on the first day of the 
calendar year. Example: 

Sumhi'r Year Unit Saurifv 

I 78 I35GABCJp C ONM I>F:N 1 i Al . 

Negatives that arc part of a sequential roll ;irc 
identified by adding an alpha suffix to the negative 
number; la, lb, etc. 

Exercise (025): 

I. Complete the following statements. 

a. The negative identification number is 
assigned. 



Exercise (024): 

I. From the following list of photographic 
assignments, select those that should be considered 
record photography: 

a. Photographs of a new radar system being 
installed on the base. 

b. Photogiaphs of a damaged supply shipment. 

c. Photographs of base firefighting personnel 
assisting the local fire department in putting out 
a large fire in the community. 

d. A passport photograph of an airman going 
overseas. 

e. A visit to your base by the Secretary of the Air 
Force. 

4-5. Lettering and Captioning of Still 
Photography 

All record materials produced by your laboratory 
must be identified to insure proper coordination of 
negatives and prints covering a wide variety of subjects 
that are forwarded to USAF still depositories from 
installations all over the world. Without proper 
identification, materials forwarded would be useless 
and, therefore, not acceptable as record photography. 

02S. State how letter negatives. 

Once materials have been selected for forwarding to 
USAF still depositories they must be lettereJ. AFR 
95 4, Audiovisual Records Disposition Program, is 
your guideline for lettering and captioning still 
photography. Negatives must be lettered in the widest 
clear margin of exposed original materials. Letter with 
indelible ink on the acetate (base) side of the negative. 
Starting from the left, record the following 
information: negative number, claendar year. 
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b. Lettering is done on the side of the 

negative. 



c. When negatives from a sequential roll are 

lettered, an is added to the negative 

number. 



d. Starting from the left, record this information: 



and of the 

material. 



026. From a list of statements regarding captioning 
and identifying prints, select those that are true. 

Lettering th« negatives is just the first step in 
identifying record still photography. Captions for each 
photograph must be made and all prints released must 
be identified on the back of the print 

Each negative of record photography must be 
captioned. Captions are recorded on AF Form 397, 
Audiovisual Caption (fig. 4-6), for a series of 
photographs about the same subject or AF Form 398, 
Photographic Assignment Data, (fig. 4-7) (for an 
individual negative). These arc the only forms that can 
be used to record captions. The AF Form 398 is very 
usefuUbecause it can be initiated to record assignment 
data before the assignment is photographed. To 
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AUDIVI5UAL CAPTION 


, ^ INSTRUCnONS ■ • 

......... ....»H...... „„. .r; Avr.;;-;t/^;;;pK"s'2r::i;. ■"'^ 

MROit:<-i rtrsiCNATrtn — . 


»UI»ICT ^ 


DATE AC COMPUISHED 




1 ocATiOfsi {tnclttetm a%A LocaMon Corf 




1 E. V rir<i ix. 1 AN for»a«t, /v<wne 


SSAN A Ofgn) 


EOUiMM t N T r7>p*.'A#od«/, 5«r.rt//;J«rif /Vo " ~" 


CLASSIFICATION OrMATF.RIAl, 


OENERAl. DOWNGRADING S C M E DU U L 


CU ASSiriC A TION AUTHORITY 


lOCNTIFICATION DAT a (Roll'ftiel ' 
NECATIVE/SCENE/SECMENT NCX 


=7.;.V^/V.'iA>%i;.V; TERIA u r/^ilm. r.p.. ryp-/ 


SPECIAu K ANDUINC «PP//C«b/«; 




. nF SCRIPT ION 



**ROjECT DESIGNAl 



AUDIOVISUAL ASSIGN^AENT DATA 



AoDlOviSUAU TECMNICiAN fC»«Je. A/wne. & o/^n, 

REQUESTOR (Ct..d^, /V«rn«, Mnf^ 0»K«n. .n 



re: PORT TO f/Vame o/ inc/i JcA/«/; 



OCSCRIPTIDN or AS 



SIGNM EN T 



'>ATE TO BE ACCC»#H.r>H» ;i 



UOCATiOn fW/dtf Of melt no 



Figure 4- 6. AF Form .197. Audiovisual Cap.ion. 



caption a photograph on the AF Form 398, fill in all 
spaces following the instructions printed on the form 
I he photographic prints produced from record 
negatives must also be identified. As a minimum, the 
foUow.ng data must be included on the back of ;ach 

a. OFFICIAL US AIR FORCE PHOTO 
h. Exposing Organization 
<■■ Identification Number 
d. Security Classification 

Thi.s_ informi tion may be printed but the best 
h.cW f " ^•"'"P'"^- information on the 

example: """""^ '° '^e following 




OFFICIAL US AIR FORCE PHOTO 
1369 Photo Sq (AAVS) (MAC) 
I-78-I369PS (Unclas) 

Exercise (026): 

1. Of the following statements, select those that are 
true. 

a. Captions are written on the back of each print. 

b. Ihe instructions for completing captions are 

printed on AF Form 398. 
c. AF Form 398 is the only form that can be used 

to record captions. 
d. The best method to use when identifying prints 

is ink stamping. 
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?. f'MOTO I IM Nt I f I C * t I ON NO. 



1.1 St compWt* n«mei, left to rmht. of prior iplrs. 

4. l.itX wi^at happened, what i« important, why ii »t 
i vpor t ant • 

5. Location of the event. 

t> (live complete project identification and explain 
ntrlinarae*. if uaed' 







A 


b^O tMt O — ia4-T»t 


PHOTOGRAPHIC 


ASSIGNMENT DATA 


CATC 


T 1 ME 


PROJECT NO. 


V (X AT 1 ON 


HI OlJf STOH 




1 OPG ANIMATION 

1 


H I »*OR T TO 


PHON C \0 . 


IM'llDlNG OR AIRCRAFT 



:^>(R|PTION Of ASSIGNMENT 



PHOT Ot.tt APHt 



Photo class 



AC • nwM 399 PRfVIOUS EDITION IS 
■AN he OBSOLE Tt . B 



I'igurc 4 7. A I- l-'orm ."?9K, Photographic Assignment Data. 

4-6. Disposition of Record Photography 

Still record photography is submitted to the USAF 
Central Still Photographic Laboratory on a quarterly 



basis. Submission date is the last working dav oi each 
ending quarter. When no record pohotography has 
been accomplished by your lab during a quarter, then a 
negative report is required. 

027, State how stiii record photography is 
transmitted. 

Each separate submission must include three things: 
the original negative or negatives of the assignment, 
each properly lettered lAW AFR 95 4; captions ( AI- 
Form 397 or 398); and a high quality 4 - x 5-inch ( 10 x 
12 cm) print of each negative. If you are submitting 
negatives that are larger than 4x5 inches, then you 
should submit a contact (same size) print. 

Each original negative is placed in a separate 
protective envelope along with the caption. For a series 
of photographs of the same subject, captions art- 
placed on AF Form 397 to accompany the negatives. 
These are the basic procedures to use. For detailed 
instructions and special instructions on submitting 
items such as transparencies and 35mm negatives, refer 
to AFR 95-4. 

Exercises (027): 

I. The three items that make up a package for 
submission to the USAF Central Still Photographic- 
Depository are , , and 



2. A 



print should be submitted when 



negatives arc larger than 4x5 inches (10 x 12 cm). 



4-7. Copyright and Reproduction 

The laws protecting photographs are numerous and 
involved. The most important regulations are the 
copyright laws which are promulgated by the Federal 
Government. A basic understanding of the copyright 
laws that affect reproductionof photographs and other 
materials is important to every Air Force 
photographer. Also, there are Federal and Air Force 
regulations which, in addition to the copyright laws, 
prc/hibit the reproduction of certain materials. All 
personnel in a photographic laboratory must concern 
themselves with the copyright laws and Air Force 
regulations governing copyrights. To reproduce 
copyrighted material without specific written release 
from the holder of the copyright is not permissible. 

028. State whether, according to the copyright laws, 
certain subjects may be copied, and give other details 
of the copyright laws. 

The most common areas in a photographic 
laboratory concerned with copyright restrictions are 
the administrative and reproduction sections. Your lab 
will receive numerous work requests to reproduce 
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photographs, puhhcations. and artwork for operational 
anil training purposes. Occasionally, materials to be 
reproduced are copyrighted. Copyrighted materials arc 
usually marked with the symbol ^' and are accompanied 
by the name of the company or person holding the 
copyright. When you handle work requests for 
reproduction, it is your responsibility to check all 
materials to be reproduced to insure that none of them 
arc copyrighted. 

Rights. A photographer has a property right to the 
photographs in his possession, in addition, the 
photographer may take steps to protect the artistic skill 
and mental effort that he applied to produce an original 
photographic idea. This additional protection, the one 
most violated, is called a copyright. 

Article L Section 8, of the United States Constitution 
empowers Congress to "promote the progress of science 
and the useful arts, by securing for limited times to 
authors and inventors the exclusive right to their 
respective writings and discoveries." (The term 
"v/rittngs" has been construed to include photographs.) 
Under this Constitutional mandate, the Copyright Statute 
was enacted. The Copyright Act specifically prohibits 
the u^:e. without permission, of a person's mental labors. 

A photographer's work can be protected by three 
separate copyright laws; i.e., common law copyright, 
statutory copyright, and international copyright law. The 
common law (nonstatutory law) protects any 
unpublished photograph. The photographer does not 
have to file for this protection. Jhe statutory copyright 
preserves the photographer's rights in pictures that he 
publi.shes. The copyright must be obtained through 
appropriate application with the Federal Government 
because States do not have the power to grant copyright 
protection. An international copyright that protects the 
photographer's works when published in certain foreign 
countries may be obtained. 

The point to rcmeinber in regard to the publication of 
photographs is that the owner of the picture has certain 
personal rights which are specifically protected under the 
law. When you need to use another person's 
photographs, you must get written permission to use 
them. The owner of the photograph has the following 
rights: 

• The right to forbid copying of the photograph. 

• The right to sell the photograph outright. 

• The right to sell particular use of the photograph. 

• The right to forbid exhibition of the photograph. 

• The right to sue in civil courts if any unauthorized 
use of the photograph is made. 

In addition to facing a civil damage suit, a copyright 
infringer may also be criminally prosecuted, which may 
lead to imprisonment and paying of fines. 

The thrust of the copyright laws is reaffirmed by Air 
Force regulations. The regulations cleariy "state that no 
person of the United States Air Force shall adopt or use 
or shall authorize the adoption or use for or on behalf of 
the Government or Air Force: 
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a. Any article, when tt is known to he proprietary 
(privately owned). 

b. Any matter in which it is known, or there is reason 
to believe, a copyright exists unless con.sent ot the owner 
has been obtained or authorization has been given by the 
Air Force. 

In addition to restrictions placed upon the 
reproduction of copyrighted material, the Federal and 
State Governments restrict the copying and reproduction 
of many other documents. Attachment 2 of AFR (r-K 
Policies, Procedures and Standards Governini^ Air 
Force Printing, Duplicating, Copying and Microfornu 
lists many of the items that you cannot reproduce or 
copy. The following is an excerpt from the regulation: 

Unlawful Reproduction 

(1) Reproduction of any of the following materials is unlawful 
unless authorized under regulations pursuant to law or excepted 
by paragraph (2) txilow: 

a. Adjusted compensation certificates tor veterans ol the 
World War. 

b. Automobile licen.ses. drivers' licenses, and auto: jbile 
titles in certain .state.s. 

c. Certificates of citizenship or naturalization. 

d. Certification of war necessity 

e. Immigration papers. 

f. Licenses issued to marine officers 

g. Obligations of any foreign government, hank, or 
corporation. 

h. Obligations or securities of the United Slates 
Government, including: Bonds. Certificates of 
Indebtedness; National Bank Currency; Coup<ins: 
United States Notes; Treasury Notes; Gold 
Certificates; Silver Certificates; Fractional Notes. 
Certificates of Deposit; bills, cheeks, or drafts tor 
money, drawn by or upon authonzed officers of the 
United States: Passports. Selective Scrviee 
Registration Certificates. 

i. Official badges, identification cards, and other insignia 
of the design prescribed by the head of any department 
or agency of the US Guvemmenl. 

(2) Exceptions: Printed illustrations of paper money, cheeks, 
bonds, and other obligations and securities of the United States 
and foreign govemments are permissible for numismatic (coin 
collecting), educational, historical, and newsworthy purposes. 
The illustrations must be in black and white and must be of a 
size less than 3/4ths or more than I '/? times the size of the 
genuine instrument. The illustrations must appear in articles, 
books, journals, newspapers, magazines, or alhums. No 
individual facsimiles are permitted. Printed illustrations of 
United States postage stamps arc permissible for philatelic 
(stamp collecting), educational, historical, and newsworthy 
purposes in articles, books, journals, newspapers, or albums. 
The illustrations will be in black and white and may he the exact 
size of a genuine stamp. Colored illustrations are prohibited. 
United States revenue stamps may be illustrated under the same 
conditions and for the same purpi^scs as illustrations of United 
States postage stamps. Printed illustrations and photographs of 
coins of the United States and foreign countries are permissible 
for any purposes including advertising. Token, disks or devices 
in the likeness or similitude as to the design, color, or the 
inspection thereon of the coins of the United States or of any 
foreign country are prohibited. 

Finally, the making of indecent or obscene 
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photographs or the possession of them is a court-martial 
offense as being scandalous conduct or conduct to the 
prejudice of good order and discipline. The 
phoiograpliing, copying, or reproduction of any such 
material is punishable by court-martial with penalties up 
to $5,(XX) or 5 years imprisonment, or both. 

In your situation as an Airman working as a 
photographer for the United States Air Force, what you 
photograph on the job is not your property. This rule 
applies whether or not you use personal photographic 
equipment to cover official assignments. The following 
paragraph extracted from AFR 95-1 , USAF Audiovisual 
Resources ana Functions, outlines this policy: 

All uudiovisual materials produced or collected by Air Force 
members or employees in the course of their official duties 
become the property of the Department of the Air Force. 
Personal use of such audiovisual material for sale or any other 
rcuson not directly related to an official Air Force activity is 
prohibited without the specific written approval of an official so 
authorized by law. regulation, orders, or other competent 
authority 

Air l-orce members or employees, by choice or agiectnent, 
iKcasionally use personally owned equipment or supplies in the 
course of their official duties. However, this policy on personal 
use of audiovisual material applies regardless of whether 
personalty owned equipment and supplies or Government 
resources are used lo obtain or reproduce the material. 

Finally, if copyrighted material is to be reproduced, a 
copyright release must be obtained from the holder of the 
copyright. It is the responsibility of the requester to 
obtain the copyright release. AFR 110-8, Inventions, 
Patents, Copyright, and Trademarks, outlines the 
procedures to be followed in obtaining a copyright 
release. The release must accompany the material to be 
reproduced and should be placed in laboratory files after 
the work has been accomplished. 

Exercises (028): 

1 . Which of the following subjects can be legally 
copied? 
a. Immigration papers. 
United States Bonds. 
Passports. 

Selective Service Registration Certificates. 
One dollar bill copies 150 percent in black and 
white. 

Color picture of an 80 stamp. 
Black and white picture of a revenue stamp. 
Color photograph of a dime, 
i. Identification badge, 
j . Mexican dollar for numismatic purposes. 



b. 
c. 
d 



f. 
h. 



Coniplete the following .>tatements regarding the 
copyright laws, 
a. The purpose of the copyright laws is to protect 
the photographer's labors. 



b. The copyright laws are controlled by the 
Government. 



c. The copyright Viws have been reaffirmed by 
Air Force . 



d. The common law protects any 
photograph. 



e. As a copyright infringer, you may face 

'. damages and 

prosecution. 



4-8. Equipment Responsibility 

When you buy an article from a store, the moment the 
sales clerk completes the transaction, the store drops its 
accountability. The article then becomes your property 
and responsibility. You alone are accountable for it and 
you can do with it whatever you please. 

Similarly, whenever a supply person issues an Air 
Force item to you, accountability for this item is dropped 
as far as the issuing authority is concerned. However, 
you do not become the owner of the item. Instead, the 
Air Force retains ownership and you assume 
responsibility for the care and protection of the item. 

029. State the purpose of a DD Forin 362, Statement 
of Charges, and OD Form 200, Report of Survey. 

Pecuniary Liability. Personnel who are responsible 
for public property as defined in AFR 67-10, 
Responsibility for Management of Public Property in 
Possession of the Air Force, are also pecuniarily liable. 
Pecuniary liability means that anyone in the Air Force 
can be made liable to pay for loss, damage, or 
destruction of properly which was a result of 
maladministration or negligence in the use, care, 
custody, or safeguarding of such property. 

When an item is lost, damaged, or destroyed, one of 
two actions can occur. 

Admission of Negligence. When pecuniary liability is 
admitted, the least troublesome way to settle the 
obligation is to pay for the item in cash. A DD Form 
1131, Cash Collection Voucher, is made up to show the 
amount of money paid, a complete description of the 
item(s) involved, and the purpose for whicli the 
collection is being made. If you admit liability but don't 
have the cash to pay for the item that was lost or 
damaged, DD Form 362, Statement of Charges for 
Government Property Lost. Damaged, or Destroyed, is 
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used. This authorizes the Air Force to take the amount 
owed out of your pay. Remember, if you elect to use 
either of these methods of payment, you are 
acknowledging that the loss of, or damage to, the item 
was your fault. Furthermore, the Air Force retains title to 
any lost item, even though you had to pay for the item 
and it was later found. 

Report of Survey, Whenever an individual will not 
admit pecuniary liability, or when the amount involved 
is $250 or more, a DD Form 200, Report of Survey, 
must be prepared. There arc two officers directly 
involved in a Report of Survey: the appointing authority 
and the investigating officer. The appointing authority is 
a commander or other officer having jurisdiction over 
the individual who has custodial responsibility for the 
property in question. Tlie appointing authority appoints a 
survey officer (the investigating offi ^r), whose duty is 
to make a detailed and impartial investigation (survey) 
of the circumstances connected with the loss, damage, or 
destruction of the property described in the Report of 
Survey. 

If the Report of vSurvey is approved, the person 
responsible for the custody of the property in question is 



relieved of the responsibility for paying for that 
property. But if the authorities decide from the evidence 
that the individual was negligent in caring for the 
property, the individual must reimburse the Air Force by 
either the Cash Collection Voucher or Statement ol 
Charges. 

Exercises (029): 
1 . What is the purpose of a Repoit of Survey ? 



2. What is a Statement of Charges? 



3. Who appoints the investigating officer for a Report 
of Survey. 



4. What are two ways of reimbursing the government 
for lost, damaged, or destro>ed property? 
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GLOSSARY 



Ahberatiofi — An optical defect in a lens which causes 

imperfect images. 
Abrasion marks — Dark lines or scratches on negative or 

print emulsions which are usually caused by winding 

roll film too tightly, or rubbing the emulsion prior to 

development. 

Absorption — Optically, absorption is the partial or total 

retention of light entering a lens. 
Accelerator — An alkali which is added to a developing 

.solution to increase !he rate of development. 
Acetate base — A noninflanimable photographic film 

ba.se, which is also known as a safety base. 
Achromatic lens — A lens which ;s corrected for 

chromatic a'>erration. 
Actinic light — Light capable of causing photochemical 

changes in a sensitive emulsion. 
Additive process — A photographic color process which 

produces color by the superposition of the separate 

primary colored lights on the same screen. 
Aerial perspective — The impression of depth in a 

photograph through progressively diminishing detail 

cau.sed by haze. 
Air bells — Small air bubbles which stick to the surface of 

an emulsion during processing and leave small spots 

unaffected by the solution. These bells are removed 

through agitation . 
Alkali — A substance which can neutralize acids. Alkalis 

arc used as accelerators in photographic developers. 
Anastigmat — A lens which has been corrected for 

a.stigmatism and, therefore, focuses vertical and 

horizontal lines with equal brightness and definition. 

Anastigmatic lenses are also free from other common 

aberrations. 

An^le of view — The angle formed when two lines are 

plotted from the center of a lens to the two distant 

comers of the negative . 
An^strofn unit (A) — A unit of measure equal to one ten- 

ihou.sandth of a micron, one-tenth of a millimicron, 

or one ten-millionth of a millimeter. Commonly used 

to express the length of light rays. 
Anhydrous — Destitute of water, especially water of 

cr>'stalli/.ation. Refers to chemical salts and means 

the .same as desiccated. 
Antihalation hacking — An opaque backing on film to 

prevent reflection from the back surface of the film 

ba.se . 

Aperture — The lens opening that regulates the intensity 

of light reaching the film. 
Apochromatic lens — A lens that focuses the rays of all 

colors on practically the same plane. Used for the 

most exacting color work. 
Avoirdupois — System of weights and measures 

consi.sling of grains, ounces, pounds, fluid ounces. 



and quarts. Commonly used in the United Slates and 
Great Britain. 

Bleach — To convert a silver image into silver halides 

prior to toning a print or intensifying a negative. 
Blisters. — Small bubbles forming under an emulsion due 

to the detachment of the emulsion from its base. 

Blisters are caused by some fault in processing. 
Brightness range — Variation of light inten.»;ities from 

maximum to minimum. Normally, it refers to the 

subject to be photographed. For example, a 

particular subject may have a range of one to four; 

That is, four times the amount of light is reflected 

from the brightest high light as from the least bright 

portion of the subject. 
Brilliance — The degree of intensity of a color or colors. 
Brilliant — The quality of a print or negative showing 

distinguishable tones from high lights to shadows. 
Bromide paper — A photographic printing paper with an 

emulsion composed largely of silver bromides. 

Bromide papers are relatively fast and usually printed 

by projection. 

Carbonates — Certain alkaline salts, such as potassium 
carbonate and sodium carbonate, which are used as an 
accelerator in a developer. 

Catchlights — Reflections of a light source in the eyes of 
a portrait subject. 

Characteristics curve — A curve plotted to show the 
relation of density to exposure. Sometimes called the 
H and D curve, it is formed by plotting the density 
values of film or paper. 

Chiaroscuro — The arrangement of light and dark mas.ses 
in a pictorial composition. 

Chloride paper — A photographic printing paper with an 
emulsion made sensitive largely through silver 
chloride. Normally used for contact printing, it 
requires longer exposure than bromide or chloro- 
bromide paper. 

Chloro'bromide paper — A photographic printing paper 
with an emulsion containing a mixture of silver 
chlorides and silver bromides. Used basically for 
enlarging. 

Circle of confusion — The size of an image point formed 
by a lens. It is a decisive factor in establishing the 
maximum and minimum performance of a lens. 

Clumping — The effective increase in grain size in an 
emulsion caused by the partial overlapping of grains 
of silver. 

Color — A sensation produced in the eye by a particular 
wavelength or group of wavelengths of visible light. 

Color sensitivity — The response of a photographic 
emulsion to light of various wavelengths. 
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Condenser — An optical system in projection printers 
used to collect divergent rays of the light source and 
to concentrate them on the enlarger lens. 

Contact print — A photographic print made by placing a 
scnsiti/.ed emulsion in direct contact with a negative 
and passing light through the negative. 

Contrast — Subject contrast is the difference between the 
reflective abilities of various areas of a subject. 
Lighting contrast is the difference in intensities of 
light falling on various parts of a subject. Inherent 
emuision contrast, which is determined by the 
manufacturer, is the possible difference between the 
maximum and minimum densities of the silver 
deposits with a minimum variation of exposure. 
Development contrast is the gamma to which an 
emulsion is developed. It is controlled by the 
developer, time, temperature, and agitation. 

Convertible lens — A photographic lens consisting of two 
or more elements, which can be used individually or 
in combination to give several focal lengths. 

Covering power — The capacity of a lens to give a 
sharply defined image to the edges of the sensitized 
material, it is designed to cover at the largest possible 
aperture. 

Crop — To trim c cut away the unnecessary portions of a 

print to improve its composition. 
Curtain aperture — ^The slit in a '"ocal plane shutter which 

permits the light to reach the film. The size of the slit 

may be either fixed or variable. 
Cyan — A blue-green (minus red) color. 
Definition — The ability of an emulsion to record fine 

detail, or the ability of a lens to reproduce fine detail. 

Also called resolving power. 
Deliquescent — ^The ability of a chemical salt to absorb 

moisture directly from the atmosphere. 
Density — ^The degree of blackening of a silver deposit in 

an emulsion in relation to the light incident upon it. 
Desensitizer — A chemical agent which decreases the 

color sensitivity of a photographic emulsion. Used to 

facilitate developing under a comparatively bright 

light. 

Desiccated — A term applied to chemicals in which all 

moisture has been eliminated. 
Developer — A solution which makes the latent image in 

an exposed emulsion visible. 
Diaphragm — An adjustable aperture which controls the 

amount of light passing through a lens. 
Dichroic fog — A two-color stain observed in films or 

plates. Appears green by reflected light and pink by 

transmitted light. 
Dodging — A process for holding back light from certain 

areas of sensitized material to avoid overexposure in 

these areas. 

Double exposure — ^The intentional or unintentional 

recording of two separate images on a single piece of 

sensitized material. 
Double extension — A term used to describe a bellows 

which has an extended length of about twice the focal 

length of the lens being used. 



Dry mounting — C?emcnting a print to a mount by placing 
a thin tissue of thermoplastic material between the 
print and the mount and applying enough heat to melt 
the tissue. 

Efflorescence — The process by which a chemical salt 
loses its water of crystallization upon exposure to air. 

Emulsion — A light-sensitive layer of silver salts 
suspended in gelatin, which is spread over a 
p>ermanent support, such as film, glass, or paper. 

Emulsion speed — The factor which determines the 
exposure necessary to produce a satisfactory image. It 
is commonly expressed in A. S. A. or Weston 
emulsion numbers. 

Enlargement — A print made from a negative or a 
positive by projecting an enlarged image on 
sensitized material. 

Exposure — The product of time and intensity of 
illumination acting upon photographic material. 

F/number — A term denoting lens aperture. 

Fading — The gradual elimination, usually of a print 
image, due to the action of light or other oxidation 

Filter — A piece of colored glass or gelatin used to 
modify or exaggerate contrast, to compensate for the 
difference in color sensitivity between the film and 
the eye, or to provide primary color separation in 
color photography . 

Filter factor — The number by which the correct 
exposure without a filter must be multiplied to obtain 
the same effective exposure with a filter. 

Flat — Denotes the lack of contrast in a print or negative. 

Flatness of field — ^The quality of a lens which produces 
sharpness of image both at the edges and at the center 
of a negative. 

Focal length — The distance between the center of a lens 

and the point at which the image of a distant object 

comes into critical focus. 
Focal plane — The plane at which the image is brought 

into critical focus. It is the plane occupied by the 

film. 

Focus — The point at which rays of light converge to 
form an image after passing through a lens. 

Fog — A veil or haze over a negative or print, which is 
caused by undesired chemical action or light. 

Foot candle — The intensity of light falling on a surface 

placed 1 foot away from a point light source of I 
.candle power. 
Frilling — The detachment of the emulsion from its 

support around the edges. Caused by excessively 

warm develoF>er or excessive amounts of alkali. 
Gamma — A numerical measure of the contrast to which 

an emulsion is devclop>ed. 
Gamma infinity — The maximum contrast to which an 

emulsion can be developed. 
Gradation — The range of densities in an emulsion from 

high lights to shadows. 
Grain — Silver particles or groups of particles in an 

emulsion, which become noticeable and 

objectionable when enlarged. 
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C/V<iv scale — A series of densities in definite steps 
ranging from white to black. Same as sensitometric 
strip. 

tialatum — A blurred effect, resembling a halo, usually 
wcurring around bright objects. Caused by reflection 
of light ray.s from the back of the negative material. 

Hitffhtncs- ~ Middle tones lying between shadows and 
high lights. 

fitiliilcs ({tr haloiJs) — Binary compounds containing any 
ot the following elements: chlorine, bromine, iodine, 
lluorine. 

Halogen — Iodine, Huorine, chlorine, and bromine are 

known as halogens. 
tiani — Denotes excessive contrast. 

Hi\*h fif»hts — ^The brightest parts of a subject, which are 

represented by the denser parts of a negative and the 

light gray and white tones of a print. 
Hypcrfin al distance — The distance from the lens to the 

nearest plane in sharp focus, when the lens is focused 

at infinity. 

Imbibition — The act of absorbing. The process of dye 
transfer in the washoff relief process of making color 
prints. 

Incandescent — Glowing with heat, such as the tungsten 
filament in an incandescent lamp. 

Infinity — A distance so far removed from an observer 
that the rays of light reflected to a lens from a point at 
that distance may be regarded as parallel. A distance 
setting on a camera focusing scale, beyond which all 
objects are in focus. 

Latent intake — The invisible image formed in an 
emulsion by exposure to light. It is rendered visible 
by the process of development. 

Latitude — Exposure latitude is the quality of a film, 
plate, or paper which allows variation in exposure 
without damaging the image quality. Development 
la* rude is the allowable variation in the 
recommended developing time without noticeable 
differences in contrast or density. 

Lumen — A measurement of light, equal to the amount of 
light falling on a foot-square surface which is 1 foot 
away from a point light source of 1 candlepower. 

Ma\*enta — A reddish-blue (minus green) color. 

Mask — A negative image of a color transparency, of thin 
but varying density, used to key down color 
intensities of a color transparency. 

Masking — A corrective measure used in three-color 
photography to compensate for the spectral 
absorf/tive deficiencies in pigments, dyes, and 
emulsions. This compensation improves the accuracy 
of color reproduction. 

Matrix — A gelatin relief image used in the washoff relief 
process of color photography. 

Monochromatic — A single color. 

Nitrate hasi — A photographic film base composed of 

cellulose nitrate. Highly inflammable. 
Objective — A term applied to a lens that is used to form 

a real image of an object. 



Opacity — Resistance of a material to the transmission of 
light. 

Opaque — A condition of an object which prevents the 

transmission of visible light. 
Oxidation — The process of combining a substance with 

oxygen. 

Perspective — The illusion of three dimensions created 
on a flat surface. 

Preservative — A chemicaK such as sodium sulfite, 
which, when added to a developing solution, tends to 
prolong its life. 

Primary color — Any one of three components of white 
light — blue, green, and red. 

Re/lection — The diversion of light from any surface. 

Resolving power — The ability of an emulsion to record 
fine detail, or of a lens to reproduce fine detail, 

Restrainer — Any chemical, such as potassium bromide, 
which, when added to a developing solution, has the 
power of slowing down the developing action and 
making it more selective. 

Reticulation — The fonnation of a wrinkled or leather- 
like surface on a processed emulsion due to excessive 
expansion or retraction of the gelatin caused by 
temperature changes or chemical action. 

Reversal — A process by which a negative image is 
converted to a positive. A negative is developed, 
reexposed, bleached, and redeveloped to form a 
positive. 

Scale — Scale is the rntio of a linear dimension in the 
subject to the corresponding dimension in the 
photograph. 

Secondary colors — Colors formed by the combination of 

two primary colors. Yellow, magenta, and cyan are 

the secondary colors. 
Sensitizer — Dyes used in the manufacture of 

photographic emulsions. Sensitizers can be of two 

types: one to increase the speed of an emulsion: the 

other to increase its color sensitivity. 
Sensitometer — A device for producing on sensitized 

material a series of exposures increasing at a definite 

ratio. Such a series is needed in studying the 

characteristics of an emulsion. 
Sensitometric strip — A series of densities in definite 

steps ranging from white to black. 
Separation negatives — Three negatives, each of which 

records one of the three primary colors — blue, green, 

and red. 

Time-gamma-temperature curve — A curve of 
developing time plotted against developed contrast or 
gamma. The contrast for any given time may be read 
directly from the curve, or vice versa. The curve 
applies only to one particular developer and 
emulsion. 

Tone — In photography, this usually applies to the color 
of a photographic image or, incorrectly, to any 
distinguishable shade of gray. 

Toning — A method for changing the color or tone of an 
image by chemical action. 
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Transmission — The ratio of light passed through an 

object to the light falling on it. 
Soft — A term used to describe prints and negatives ^vith 

low contrast. 

SttH'k solution — Photographic solution in concentrated 
form and intended to be diluted for use. 



Subtractive process — A process in coU^r photography 
using the colors magenta, cyan, and yellow 
Contrasted with the additive color process. 

Workinf> solution — A photographic solution which 
ready for use. 
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Answsris for Exercises 



CHAPTER I 



CHAPTER 3 



Reference: 
(H)l - I. 



(H)2 

(KM 

(KM 
(KM 
(KM 



u. Abililics. 

b. Five; Air Force specialty code (AFSC). 

c. Five; I — helper. 3 — semi-skilled, 5 -sJ;il!cd. 7 — 
journeyman. 7 — advanced. 9 — superintendent. 

I. b.c.d. 

I. I. b. 2. a. 3. e.4. d. 5, c. 



I. 



3, 



(HKS 



(X)6 - I. 



(H)7 - I . 



(H)K - I 



3 level. 
5 level. 
7 level. 

Training to qualify skilled airmen who are retraining into a 
diffca*ni career field or career ladder; contract special 
training: ATC Special Resident Training 
General prerequisites 'or qualifying for formal training; 
retuinability requirements after training has been received; 
reporting instructions; and general information on ATC 
cou«"scs. Volume 2 contains course announcements. 

Field evaluation visit; direct correspondence questionnaire; 
and job performance evaluations. The ability of graduates to 
pcrfomi required duties; how well graduates remember what 
ihey arc taught; whether the STS or school needs to be 
changed: and whether more evaluation is needed in specific 
career field areas. 



a. 
b. 
c 
d. 

a. 
b. 
c. 
d. 



(KW - I. a. 

b. 



CHAPTER 2 

Clashified. 

Uncla.ssified. 

For Official U.se Only. 

UiiclaNsified but of possible intelligence value. 

Top Secret . 

Secret. 

Confidential. 

Confident iuL 

For Official Use Only. 

McsNcnger. 

Fncrypted radio message. 
RegiMered mail. 



CMO-I. a PiH)r phy.sical security. 

b. Poor planning. 

c. Awe of rank. 

d. Talk around, paraphrasing, 
sclf-made reference system. 

Oil - I. To prevent the disclosure of 
intelligence indicators that can 
operational effectiveness. 

on - 2. As a photographer involved in documenting various 
happenings around the base, some of which may be 
sensitive, discussing these happenings in public could result 
in the release of possible intelligence indicators. 

01 1 - 3. Operations, procedures, and communications. 



incomplete references. 

information containing 
be used to degrade 



012 - I. 

013 - I. 

014 - I. 

015 - I. 



a, d. e. 
a, c. d, f. 
a. c. 



Crack the valve; reclose valve; attach regulator; check the 
adjusting screw on the regulator and make certain that it is 
released before opening the cylinder valve. 



016 - I. b.d.e.f. 



017 - I. 



017 
017 



018-1. 



018 
018 



2. 



- 3. 



018a 
018a 
018a 



019 - I. 



020 - 1 . 



021 

022 



- I. 



023 - I . 



CHAPTER 4 



When properly completed, the work request becomes the 
source for all pertinent information about a photographic 
assignment including the cost of materials and manpower 
required. 

Laboratory administrative personnel. 
Supervisors. 

To provide information to lab adminis^^^ative personnel on 
all work requests received by the photo lab that are being 
worked on or have been completed and filed, ' 
Work request number; requester* s organization or office 
symbol; date received; description of work; date completed. 
To locate and determine the status of all work requests being 
acconipLished or already completed . 

To evaluate the manning requirements of your lab. 

From ork requests. 

C ..-ide exposures: inside exposures; copy camera 
exposures; black-and-white negatives delivered: color 
negatives delivered; contact prints: and production prints 

Locate AF Form 80: find the proper file category on the 
Form 80; look through the files until you find the file 
category you are looking for. Look through the file category 
folder to locate the correspondence. Items in the file are 
filed by date with the most recent item in the front of the 
folder. 



Confidential. 

12-50. 

don't. 



a. True, 
c. True. 



a. 
b. 
c. 
d. 
e. 
f. 
g 



IOBl-6-3-1. 
lOB 1-7-2-21. 

Camera, copying still picture camera. P/N 01-1392. 

Model SFS-35i (sickles). 

Ground caniera. press. Typo C-6 (Gratlcx). 

Properly and uniformly. 

Instructions. 

95. 

Operating instruction. 
Task. 

Manufacturer. 
Bulletin. 
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024 - I. a.c.c. 

02.S - I. a. U>cally. 

b. Base (acetate). 

c. Alpha suffix. 

d. Negative numbers, calendar year, exposing unit, and 
security classification. 

02<i - I b. True. 

d. True. 

027 - 1 . Original negatives properly lettered I AW AFR 95-4; 

captions ( AF Form 397 or 398); a high-quality 4x5-inch ( 10 

X i 2cm) print of each negative. 
027 - 2. Contact. 



028 - I. c.g.h.j. 

028 - 2. a. Mental. 

b. Federal. 

c. Regulations. 

d. Unpublished, 
c. Civil; criminal. 

029 - 1. To determine the cause m the event that equipment is lost. 

damaged, or destr^)ycd. 
029 - 2. A Statement ol Charlies authorizes the Air horce to take 

money owed ^)ut of your pay. 
029 - 3. The commander appoints an investigating otficer vwho 

conducts the Report of Survey. 
029 - 4. DD Form 1131, Cash Collection Voucher; DD Form 200. 

Report of Survey. 
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1, MATCH ANSWER SHEET TO THIS EXERCISE NbMBER. 

2. USE NOT^IER 2 PENCIL OM.Y, 



EXTENSION COURSE INSTITUTE 
VOLUME REVIEW EXERCISE 
23 132 01 22 
GENERAL SUBJECTS 



Lareiuiiy ietid lU^ iMiiowing: 
DO*s : 

!• Check the "course," "volume," and "form" numbers from the answer- 
sheet address tab against" the "VRE answer sheet identification 
number" in the righthand column of the shipping list. If numbers do 
not match, return the answer sheet and the shipping list to ECI 
immediately with a note of explanation • 

2. Note that item numbers on answer sheet are sequential in each 
column . 

3. Usp a medium aharp #2 black lead pencil for marking answer sheet. 

^\ . Write the correct answer in the margin at the left of the item. 
(When you review for the course examination, you can cover yoi^r 
answers with a strip of paper and then check your review ansv;er3 
against your original ehoices.) Afi^er you are sure of your answers, 
transfer them to the answer sheet. If you have to change an answer 
on the answer sheet, be sure that the erasure is complete. Use a 
clean eraser • But try to avoid any erasure on the answer sheet if 
at all possible- 

5. Take action to return entire answer sheet to ECI. 

6. Keep Volume Review Exercise booklet for review and reference. 

7. If mandatorily enrolled student, process questions or comments 
through your unit trainer or OJT supervisor . If voluntarily 
enrolled student, send questions or comments to ECI on ECI Form 17. 

DQN'Ts : 

!• Don't use answer sheets other than one furnished specifically for 
each review exercise. 

2. Don't mark on the answer sheet except to fill in marking block:-. 
Double marks or excessive markings which overflow marking blocks 
will register as errors. 

3. Don't fold, spindle, staple, tape, or mutilate the answer sheet. 

4. Don't use ink or any marking other than a #2 black lead pencil. 
NOTE: NUMBERED LEARNING OBJECTIVE REFERENCES ARE USED ON THE VOLUME 

REVIEW EXERCISE. In parenthesis after, each item number on the 
VRE is the Learning Objective Number where the answer to that 
item can be located. When answering the items on the VRE, refer 
to the Learning Objectives indicated by these Numbers . The VRE 
results will be sent to you on a postcard which will list the 
actual VRE items you missed . Go to the VRE booklet and locate 
the Learning Objective Numbers for the items missed. Go to the 
text and carefully review the areas covered by these references. 
Review the entire VRE again before you take the closed-book 
Course Examination. 
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MULTIPLE CHOICE 



1. (001) What AFSC will you bn awarded after you complete thi-. CLV? 

a, 23112. c. 23152. 

be 23132. d. 23192. 

2. (001) Which one of the following statements regarding che Military 
Classification System is true? 

a. The specialty numbers are the same for eac'n military branch. 

b. Each position is identified by a six-digit number. 

c. Positions are grouped according to common knowledge, skills, 
and abilities. 

d. Each duty is classified into a specialty career field known 
as a Military Specialty Code. 

3. (002) Which one of the following is not mandatory for upgrade 
to the 3 level? 

a. High school chemistry course. 

b. Normal color vision. 

c. Experience in still photography. 

d. Completion of this CDC. 

^. (003) When you successfully complete your 3-level training, you 
will 

a. start working toward your 5 level. 

b. be promoted to senior airman. 

c. begin training as a supervisor. 

d. complete your on-the-job training. 

5. (003) The major difference between AFSC 23132 and 23152 is that 
the latter has 

a. , more time in grade. 

b. fewer supervisory responsibilities . 

c. received more management training, 
d- been to an advanced photo school . 

6. (004) As a 3-level photographer, you would be expected to do 
all of the following except 

a. perform pictorial research. 

b. plan and schedule work assignment. 

c. employ visual evaluation. 

d. mix finishing solutions . 

7. (OOH) What Air Force regulation contains specialty descriptions? 

a. AFR 12-50. c. AFR 50-5. 

b. AFR 39-1. d. AFR 95-4. 
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8. (005) What type of special Iraininp, is given when now weapons, 

or support systems are developed and an initial cadre of personnel 
need to be trained? 

a. Field Training. c. ATC Special Resident Training. 

b. Familiarization Training. d. Contract Speoia.! Training. 

9. (005) What Air Force manual would state the eligibility 
requirements for attending the Still Photojournalis tic Techniquor. 
Course at Lowry? 

a. AFM 50-1. c. AFM 50-23. 

bo AFM ^0-S, d. AFM 50-38. 

10. (006) The USAF formal school graduate evaluation program determiner 

a. whether the supervisors need more training. 

b. how long it takes to train an airman. 

c. when each graduate is eligible for promotion. 

d. how well the graduate remembers what he was taught. 

11. (007) The two broad categories of official information are 

a. classified and unclassified. 

b. Secret and Confidential. 

c. Secret and For Official Use Only. 

d. classified and For Official Use Only. 

12. (008) Exceptionally grave damage to natioual security could result 
from the jnauthorized disclosure of 

a . Secret information . 

b. Top Secret information. 

c . Confidential information . 

d. Information of Possible Intelligence Value. 

13. (008) Serious damage to the national security could result from 
unauthorized disclosure of what level of classified information? 

a. Secret. c. Confidential. 

b. Priority. d. "Eyes Only." 

1i4o (009) What are the four basic modes of communication? 

a. Mail, messenger, telephone , and courier . 

b. Radio, mail, courier, and telephone. 

c. Messenger, mail, radio, and teletype. 

d. Telephone, messenger, radio, and mail. 
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(009) The guarantee that a messag.; will reach the right, person 
la known as ^ . ■ 

speed. c. reliability, 

b. security. d. protection. 

(010) If you try to get information across by chanp-.ing tho words 
you are guilty of y k. uorv..., 

a. paraphrasing. c. self-made disclosure. 

b. incomplete reference. d. talk-around. 

(011) The prevention of disclosure of information containing 
'"l^^^^t^^"''^ ^"^i^^^^o'^s that can be used to degrade operational 
effectiveness is the purpose of which security program? 

a. TRANSEC. c. TELSEC. 

b. COMSEC. d. OPSEC. 

(012) Which one of the following is an approved operating praotic 
in a photographic f-cility? 

a. Remove rings and watches before operating machines. 

b. Use tinfoil as a short-term fuse. 

c. Place a timer on a rubber mat in a processing sink. 

d. Overload circuits when you need more power. 

(012) Why should you remove your rings and watches before you 
operate a processing machine? 



a. To keep from losing them in the solutions. 

b. To reduce the possibility of being shocked. 

c. To keep from scratching the film. 

d. To allow you to reach into small spaces. 

(013) Which one of the following is the least dangerous for 
identifying an unknown chemical? 



a. Taste a drop of the chemistry from your fingertip. 

b. Test the chemical by adding water without stirring., 

c. Mix the chemical with a known ingredient and note the reaction. 

d. Cautiously sniff the bottle held at a distance from yoor nose. 

(013) Which one of the following i.-^ true regarding proper chf-mJoal 
safety? 

a. Induce vomiting if a photodeveloper chemical is swallowed. 

b. Wash chemicals from your eyes with as little water as possible. 

c. Wear a respirator when you mix powdered chemicals. 

d. Be sure that the chemical mixing room vents are closed tightly 
to prevent fumes from escaping. 
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2P • (0^^) Which one of the followini^ stat ments is true ^:cnc-r.vn[:\r, 
compressed nitrogen gas? 

a. Nitrogen is oderless, tasteless, aud colorless. 

b. Nitrogen cannot canne asphyxiation. 

c. Close all windows and doors before you use compresnod nit.ro/rv.-. 

d. Never chain nitrogen cylinders to he ^rall, 

P3m (014) What would be the most probable reaction if the top of 
a nitrogen cylinder were cracked durinf^s handling? 

a . It would burst into flames • 

b. The escaping pri^ would produce instant freezing. 

c» You would start vomiting after inhaling the noxious fumes, 

d. The cylinder could become a deadly projectile. 

24. (015) What is the first step in connecting a new gas cylinder 
to your agitation system? 

a . Release the handwheel. c . Open the valve si ightly . 

b. Open the regulator. d. Adjust the union. 

25. (016) When you knowingly violate a safety rule, which principle 
of mechanical safety are you neglecting? 

a. Alertness. c. Self-discipline. 

b. Planning. d. Keeping physicallyt fit. 

(017) Peirt II of AF Form 833 provides spaces for recordinp: r.he 
a. workload data. 

h. roque.ster's name and organization. 

c. j(3Stifica;.ion for the -work to b3 done. 

d. work request nuirber. 

27. (017) Part II of AF Form 833 should be completed properly becaus-' 
it 

a. is the sole justification for the Job to be done, 
h. is the source for photo lab operating costs. 

c. is the photographer's specific instructions. 

d. gives the requesters name, organization, and phone numl t\*'^. 

?8. (018) The work request log can be usfid by laboratory 
administrative personnel to 

a. record operating costs. 

b. locate filed negatives. 

c. determine the job to be done . 

d. schedule work. 
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(018) Answering inquiries on the '.tatar. ox v;n- ;r\]i:e-n.^ ::s one 
of the responsibilities of t;.e 



a . photographers . 

h. laboratory administrative per.* ^nnel. 

c. darkroom per'sonnel. 

d. requester. 

30. (O'^^su,'^^^ AF F>^mSO, Files Maintenance and Disposition Flan, 
Vbe kep^^^^;;^^ 

'^/C ( / a. in^ie^Very front of the first filo drawer. 
' b. op fch^^N^b oratory manager's desk. 

c. ^bp" top ory^Lt)^ filing cabinet. 

d. - on the work order control desk, 

31. (019) General correspondence is filed by 

a. date, with the most recent material at the front nf the r')ldor. 

b. date, with the most recent material in the back of the folcior. 

c. subject, alphabetically. 

d . date , alphabetically . 

32. (020) The photo lab negative file may contain negatives with 
a security classil'ication , not higher than 

a. Secret. c. Top Secret. 

b. Confidential. d. Crypto. 

33. (020) Which of the following should be fu.led? 

a. Copy negatives that satisfy t'ne needs of one user. 

b. Negatives of practice assignments. 
c» Pictures used for a damage report, 
d. Extra negatives not suitable for printing. 

3^* (020) Negatives used for a damage report should be kept on fiJe 

for at least 

a. 60 days. c. 120 dayr. 

b. 90 days. d. 180 days. 

35. (021) Which of the following technical orders contains information 
and instructions on safety and preventive maintenance? 

a. Methods and Procedures Technical Order (MPTO) . 

b. Time Compliance Technical Order (TCTO) . 

c. Technical Order Index. 

d. Numerical Index Technical Order. 
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(022) Which one of the followinc Technical Order Indexes would 
bo used to locate a technical oraer that has been assigned a nev; 
number? 



a. TO 0-1-01 , Numerical Index and Requirement Tabl^. 

b. TO 0-2-1 , Alphabetical Index . 

c. TO O-ii-l , Cross Reference Tables Index . 

d. TO 0-1-10, Photographic Equipment , Supplies , and Sensiti2ed 
Materials . 

37. (022) Which of the following numbers Identifies the technical 
order catecory 'covering photographic equipment? 

a. 5. c. 30. 

b. 10. d. 50. 

38. (023) Which one of the following series of Air Force Regulations 
deals witli audiovirji.al systems? 

a. 5. c. 95. 

b. 30. d. 100. 

39. (023) Which one of the following statements is true regarding 
operating instructions? 

a . Operating in.^t ructions are rigid i n format . 

b. Operating inr>truction?= do not hav^ to be numbered. 

c. Operting instructions provide general information about a 
task. 

d. Operating in*=: tructions indicate who is responsible for 
performance of the task. 

MO. (023) Which one of the following statements is true regarding 
commercial publications? 

a. Commercial publications are not used by photographic 
laboratories . 

b. Commercial publications give only general information about 
items of equipment and photographic products. 

c. Commercial publications should be discarded after they are 
read • 

d. Commercial publications are normally furnished by 
manufacturer * s to purchasers of their products . 

41, (02^^) The distinction between record and nonrecord photogranhy 
is 

a. often subjective. 

b. defined in AFR 95-7. 

c. always determined by the lab chief. 

d. unnecessary at the local level. 
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(02U) Guidelines for determining .vnat quallfie: as r^^rt^rvI 
photography are covered in 



a, AFR 95-1 . c. AFR 913-6. 

b. AFR 95-3. d. AFR 95-7. 

43. (025) Which of the following Air Force regulationr. :.r> t he 
guideline for lettering and captio::ing still photo.^^raphy? 

a. AFR 39-1 . o. AFR 95-^'l . 

b. AFR 50-5. d. AFR 127-101. 

44. (025) Which of the following is not included as part -^f the 
negative lettering information? 

a. Negative number. c. Security classi ficat.a on • 

b. Calendar year. d- Photographer's name- 

45. (026) Which of the following statements is true regardin^r 
captioning and identifying prints? 

a. AF Form 398 must be used to identify all photographs. 

b. The caption must include the photographer's name. 

c. he best method for identifying prints is ink stamping. 

d. Prints should be identified by overprinting on the front 
side . 

46. (026) Each negative that is considered to be record pnotograp^^'^ 
must be 

a. stamped. c. printed, 

h. published. d. captioned. 

47. (027) What three things must be included when forwarding a rt^cord 
photography package to the USAF Central Still Photographic 
Laboratory? 

a. Original negative, caption, and cover story, 

b. Caption, contact print, and model release. 

c. Original iiegative, caption, and high quality print. 

d. Model release, high quality printing, and duplicate nega'-iv'-. 

48. (027) The Air Force regulation that contains d-:^ tailed and rpor lal 
instructions on the submission of record photography to "-he V;'^P\F 
Central Still Photographic Laboratory is 

a. AFR 95-1. c. AFR 95-7. 

b. AFR 95-4. d. AFR 95-10. 



23132-01-;?? 



61 



ERIC 



i^9. (028) The symbol "(c)" on a printed r-'cument, indicates \A\:\v 
the: document is 

M. classified. ^. cL irtered. 

h. controlled. d. cc pyrif^h ted . 

SO. (();^8) Which of th following?: subject;^ can you legally oopy i v:> 
tho r^ame size and in color? 

a. Coins. c. Driver* ^3 licenses. 

b. Immigration papers. d. Paper money. 
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Preface 



THIS SECOND of four volumes is designed to help you qualify as an Apprentice Still 
Photographic Specialist. Volume 2 contains information on light sources, exposure, 
black-and-white film, optics, and filters. 

Chapter 1 is devoted to lighting. We delve into what might be considered the 
keystone of photography — light. Just as the talent of an artist is reflected by the use of 
delicate hues and shading, the professionalism that a photographer exhibits is marked 
by the manner in which light is used. With intelligent use of various lights and light 
sources, one's photographs can be made to reflect the desired mood, style, and impact. 
In Chapter 2 we cover the theory of photographic exposure and the various devices, 
and the procedures that are used to measure and calculate the brightness of a scene to 
determine proper exposure. Chapter 3 discusses various black-and-white films that are 
available to you. We discuss the criteria for selecting film and how the characteristics of 
the film affect your selection. Chapter 4 is devoted to photographic optics. In this 
chapter we cover such items as principles of photographic lenses, lens types and their 
effects, and the use of lenses for image control. Chapter 5 provides information on 
photographic filters. Many photographers think filters are used only to emphasize 
clouds in black-and-white pictures. But filters have many more uses, in both black- 
and-white and color photography. This chapter covers the theory of filter use as it 
applies to black-and-white work. 

If you have questions on the accuracy or currency of the subject matter of this text, 
or recommendations for its improvement, send them to the 3430th Technical Training 
Group /TTMZS, Lowry AFB CO 80230. Questions requiring immediate resolution 
may be directed to the course author, AUTOVON 926-4142, between 0730 and 1600 
hours (MST), Monday through Friday. NOTE: Do not use the suggestion program to 
submit corrections for typographical or other errors. 

If you have questions on course enrollment or administration, or on any of ECFs 
instructional aids (Your Key to Career Development, Behavioral Objective Exercises, 
Volume Review Exercise, and Course Examination), consult your education officer, 
training officer, or NCO, as appropriate. If this agent can*t answer your questions, send 
them to ECI, Gunter APS AL 361 18, preferably on ECI Form 17, Student Request for 
Assistance. 

This volume is valued at 15 hours (5 points). 

Material in this volume is technically accurate, adequate, and current as of March 
1978. 
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CHAPTER 1 



NOTE: In this volume, the subject matter is developed by a series of Learning Objectives. Each of these 
carries a 3-digit alphanumeric identifler and is in boldface type. Each sets a !e&rning goal for you. The text 
that folloivs the objective gives you the information you need to reach that goal. The exercises foUoH^ing the 
information give you a check on your achievement. When you complete them, see if your ansH^ers match 
those in the bacic of this volume. If your response to an exercise is incorrect, reyleyv the objective and its text. 



Existing and Supplemental Light Sources 



THE WORD photography comes from two Greek 
words that mean "making pictures with light/* Light is 
a form of energy that causes chemical and physical 
changes. Most living things need the energy from 
sunlight to exist, and so does photography. In this 
section we cover some of the aspects of the behavior of 
light. Since you must use light to make a photograph, 
you must understand some of its principles. 

1-1. Theory of Light 

Just as an artist uses paint to make a picture, you use 
light to make a photograph. The artist puts the paint 
on the canvas; you will put light on a piece of film. 
Light makes photography possible and you must know 
how it behaves so that you can control it. 

200. Discuss the properties of the theory of light. 

^t. . , nof 

Obviously you can^ see without light. Just as 
obviously you cannot take a photograph without light. 
If light is so important to photography, then just what 
is light? 

For our purposes, we define light as those radiations 
that can be seen. Light behaves differently under 
different conditions. If you can predict how light will 
behave in a given situation, then you can control light 
and make a good photograph. 

Reflection. When light hits an object and is cast 
back, it is reflected; this light that falls on an object is 
called incident light. There are two types of reflection. 
Light that strikes a smooth, polished surface and 
reflects back at the same angle is known as specular 
reflection. Light that strikes a rough surface and 
reflects back in many directions is called diffused 
reflection. Figure 1-1 shows light reflected from both 
smooth and rough surfaces. Remember, reflections 
from rough surfaces are called diffused leflections and 
those from smooth or polished surfaces are called 
specular refle<:tions. Diffused reflections form the 
middle tones in a photograp h and specular reflections 
form the bright areas in a photograph. 

Transmission. When light passes through a medium, 
such as a window or a lens, it is said to be transmitted. 
A medium that transmits nearly all of the light falling 



on it is transparent. A transparent object transmits 
nearly all of the light, and you can see objects behind it. 
Translucent media, such as frosted glass, transmit 
most of the light, but an object behind it can not be 
clearly seen. Figure 1-2 shows transparent and 
translucent objects. 

Absorption. Light that is neither transmitted nor 
reflected is absorbed. An object that absorbs most of 
the light falling on it is opaque. Most objects are 
opaque. Both opaque and translucent objects have 
color. This is because they reflect the parts of light that 
make them appear a certain color. 

Black objects appear black because they absorb 
nearly all of the parts of light. White things are white 
because they reflect the portions of light that make 
them appear white. Understand that no object 
completely absorbs or. reflects all light. There is a 
certain amount of absorption or reflection in every 
object. If this were not true, we could not see them. For 
example, the windows in an air-conditioned car are 
usually tinted glass. They let most of the light pass 
through and are considered to be transparent. The tint 
however, absorbs some of the light to make the interior 
of the car cooler. Also, since the surface of the windows 
is highly polished, some of the light is reflected. So you 
see, it ii^^l^ aljsoipUon and^reflecjion properties of 
light tha^anows lis Tc? see'anS plfiotograph objects. 

Refraction. Refraction is the bending of light rays as 
they pass through an object. Refraction occurs when 
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Figure 1-1. Specular and diffused reflections. 
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Figure 1-2. Transmission of light. 
Itght passes through such things as water, glass, and 
photographic lenses. You probably have witnessed 
refraction of light in water. A canoe paddle partially 
immersed in water appears to be bent at the union 
between the water and the air. The lens on a camera, or 
any lens for that matter, bends light rays in a controlled 
manner. This allows you to recreate a scene in front of 
the camera on a piece of Him behind the lens. 

Dispersion. Dispersion is the separation of light into 
its individual colors. A prism can be used to separate 
white light in this manner (fig. 1-3). In nature, the water 
droplets that make up a rainbow cause dispersion of 
light. A camera lens would also disperse light if it were 
not corrected to prevent dispersion. Dispersion is 
undesirable for most photographic purposes. Through 
the years, however, lens manufacturers have 
practically eliminated the occurrence of dispersion; 
therefore you do not need to be too concerned with 
dispersion. 
Exercises (200): 

1. What are radiations that jan be seen called? 



2. What occurs when light hits an object and is cast 
back? 



3. If you can clearly see an object through a medium, 
the medium is 



4. What happens to light that is neither transmitted 
nor reflected? 



S. The reason objects look displaced in water is 
because the light rays are 



6. What are the light properties that allow us to see 
objects and to photograph them? 



1*2. Daylight 

There are two primary categories of light that you 
can use in photography. They are natural light 
(daylight and moonlight) and artificial light (flash, 
incandescent, etc.). Daylight is probably the most 
important light source, simply because you will use it 
most often. Once you understand how to use daylight, 
you should have no problem using other light sources. 

In this section, we discussthequality of day light and 
how it can be affected by many factors. You will also 
learn that the direction of light in relation to your 
subject has a profound effect on the appearance of 
your photographs 

201. State the characteristics of daylight lighting, in 
terms of componeuts and variations. 

Daylight is composed of direct sunlight diffused 
through the earth*s atmosphere, light reflected from 
the sky, and light reflected from objects on the earth's 
surface. The nature of daylight at any given time 
depends upon geographic location, time of day, season 
of the year, and prevailing weather conditions. 
Weather accounts for the greatest variation in 
daylight. When there is a minimum of atmospheric 
haze, the amount of direct sunlight is about 80 percent 
of the total light. A partially cloudy sky can reduce the 
intensity of direct sunlight by about one-third. A 
completely overcast sky reduces the sky light by SO 
percent and direct sunlight by about 25 percent of their 
intensity on a clear day. 

The natural lighting conditions determine when it is 
best to photograph an object outdoors. The position of 
the sun determines what shadows are cast and the 
position of the highlights (bright areas) of a scene. Of 



70 




Figure !-3. Dispersion of light. 



course, it is impossible to change the position of the 
sun, but you may be able to change the position of your 
subject. What if you are going to photograph a subject 
or scene on a bright sunny day where the shadows are 
too deep and the highlights are too bright? If you can't 
move your subject you still have an alternative. Wait 
until you have an overcast day. On such days you 
won't have to worrry about too much contrast. Figure 
1-4 gives a comparison of the same scene 
photographed on a sunny day and on an overcast day. 

Since the sun travels in an arc, moveable subjects can 
be properly positioned- to provide the lighting that you 
desire. In the early morning or late afternoon, long 
shadows are cast, but when it is close to noon, the 
shadows are much shorter. 

Perhaps you have heard that the best way to take a 
photograph is with the sun coming over your back. 
This "rule" stemmed from early days of photography 
when photographic films were not sensitive enough to 
be used in shadows. It is no longer a rule but rather just 
another method of using daylight. 

Frontlighting. This is flatlighting, which can be a 
problem because there are no visible shadows to create 
depth in a photograph. Another problem of facing 
your subject into the sun is that of eye squinting. Since 
the eyes are the most expressive part of a person's face, 
this is undesirable. See figure 1-5. 

A better method of lighting your subject under 
sunny conditions is to have the sun strike your subject 
at an angle or to the side. The shadows cast, as shown 
in figure 1-6, make the photograph much more 
interesting. 

Backlighting. What about facing your camera into 
the sun? This method is known as backlighting, and if 
done properly it makes for a successful photograph. 
You must be careful in aiming your camera and you 
should use a lens shade. The biggest problem with this 
type of lighting is that the subject's face is in a shadow. 
Special exposure considerations, the use of a reflector, 
or fill-in flash may be needed. A variation of 
backlighting is a situation known as open shade. Open 



shade means you place your subject in a shaded area, 
such as under a tree, using the open sky as your 
background. Since the entire subject is in the shaded 
area, the lighting is diffused and fairly even. Also, the 
open sky behind the subject makes a pleasing 
background. Here again, exposure is the major 
problem when using open shade, but the results are 
often very good. Figure 1-7 shows an open shade 
situation. 

Exercises (201): 

1. Name three components of daylight. 



2. vVhat causes variatons in the quality of daylight? 



3. What are flatlighting, backlighting, and open 
shade? 



1-3. Incandescent Light Sources 

Besides daylight, you can use almost any form of 
light that gives your film adequate exposure, as long as 
the film you are using is sensitive to that color of light. 
The most common source of light other than daylight 
is the radiant emissions caused by the burning of 
materials. The light from these sources is called 
artificial light. Actually, the light itself is real, just as 
any other illumination. The reason it is called artificial 
is because of the source that makes the light. The torch, 
the candle, the oil lamp, gas mantle lamps, 
incandescent electric light bulbs, and photographic 
flash bulbs trace man's progress in producing 
controllable artificial light sources. These light sources 
all share the fact that they are incandescent and they all 
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Figure 1-7. Open shade lighting. 



produce a certain amount of heat along with the visible 
light. 

202. State why and how high-efnciency photographic 
lamps are used. 

High-Effkiency Photographic Lamps. These lamps 
produce a continuous source of light for photography. 
Just as in the common household light bulb» light is 
produced by passing electrical current through a wire 
filament inclosed in an inert gas. These lamps also operate 
on standard household current and are equipped with a 
screwbase. By now» you may be wondering that since 
they are so similar to ordinary light bulbs, why do you 
need to use them? The difference is the light output and 
color quality. The filament in a photographic lamp can 
withstand higher heat; therefore, it produces more light. 

The two basic types of these lamps are photoflood 
lamps and studiofiood lamps. The difference between the 
two types is the color of the light that they produce. The 
greatest advantage of these lamps is their high efficiency. 
They are generally used in reflectors which makes them 
more efficient and the direction of the light can then be 
controlled. Also, since they have a screwbase, they can be 
put into regular household fixtures to raise the light level 



of any room and siill retain a natural lighting effect. One 
of the disadvantages of these lamps is their short life. 

When using these lamps, there are a few precautions 
that you must take. First of all, don't overload the 
electrical wiring like the person shown in figure 1-8. You 
must limit the total number of lamps that you are using 
based upon the capability of the electrical wiring in the 
building where you are photographing. Each 500-watt 
lamp draws about 5 amps of current on a 1 10 volt circuit. 
You can see that if you are on a \5 amp, 1 10 volt circuit 
with three lamps you are drawing the maximum 
amperage. 

Tlie exact wattage ihz' can be used on any circuit can be 
determined through the use of the formula P = El where P 
represents power in watts, E represents volts, and i 
represents amps. By simply multiplying the voltage of a 
circuit times the amperage it is rated at, you can determine 
the maximum wattage it will deliver safely. Suppose that 
you wanted to use a 1 10 volt ciniuit that is fused for or has 
a circuit bi^eaker rated at 20 amps. Use the formula: 



P = EI 

P = 110 X 20 
P = 2200 watts 



Now you know that you can use any number or 
combination of lamps on this circuit as long as their 
combined wattage does not exceed 2200 watts. 

You should cultivate a healthy respect for electricity. 
Recognize that it is a tool you can use to do your job but 
don' t take chances with it. Never use a higher rated fuse in 
a circuit so that you can use more lamps. This is a 
dangerous practice because the electrical wiring can 
overheat and cause a fire. The other precautions that you 
must take are to keep combustible materials well away 
from the lamps and never splash water on the bulbs 
because they will shatter. 

When using incandescent lamps your lighting 
arrangements are virtually limitless and you can see their 
effect before making an exposure. Generally, when using 
artificial light sources, try to duplicate the effect of natural 
lighting. Remember this when arranging your lights. 

You may use a single lamp at the camera position. Or. 
if you desire, move a single lamp to the side of the camera 
so that it casts shadows in the same manner as sunlight. To 
lighten the shadows, place a second lamp to the other side 
of the camera. The second lamp can be a lamp of lower 
light output, or you can move a lamp of the same intensity 
farther away from the subject than the first lamp. The 
second lamp acts as a fill-in light to reduce the darkness of 
the shadows. You may use additional lamps to illuminate 
a background. Also, you can point a lamp at the back of 
the subject to provide a halo around the hair on a person's 
head. In any case, you still calculate the exposure from 
the main, or key, lamp. In most lighting situations, use 
the key lamp and the fill-in lamp to provide primary 
illumination, and spot lamps for the background and halo 
light. 
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Exercises (202): 



I. Why arc household bulbs not preferable for 
photographic purposes as opposed to high*efficiency 
photographic lamps? 



3. When you use incandescent light sources you should 
try to duplicate the effects of lighting. 



2. Are any precautionary steps necessary when using 
high-efficiency photographic lamps? Explain briefly. 



6a 
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Figure 1-8. Electrical circuit overloading. 



4. When using more than one lamp, how do* you 
calculate the exposure? 



203. State and explain briefly characteristics and 
advantages of electronic flash. 

Electronic flash (fig. 1-9), is a repeating or 
intermittent source of photographic light. A flash tube 
that may be fired thousands of times is used in place of 
conventional flash bulbs. The flash tube is fired with 
power provided by batteries which are located within 
the unit or carried in a pack. Flash units designed for 
camera use are light, convenient, and quite powerful. 

Aside from the convenience and portability of 
electronic flash, it has many advantages that make it 
the ideal light source for all around professional use. 
Its extremely short flash duration is not only useful for 
photographing action, but for minimizing the effect of 
camera and subject movement. The flash is a very 
penetrating light with the ability to light the dark areas 
without overlighting the bright areas. 

It is especially suitable for portraits because it 
eliniinates the need for hot, glaring lights that cause 
squinting, wrinkles, and self-consciousness. Its 
extremely brief flash has no effect on the subject's eyes. 
This eliminates contraction of the iris and results in the 
larger pupils which add character to your portraits. 



The color of the flash is high in blue content which 
makes it suitable for daylight color films and all black- 
and-white materials. 

Many electronic flash units have automtic exposure 
control. You merely choose a setting (determined by 
the type of film you are using) and automatically the 
flash unit produces the proper amount of light for a 
perfect exposure. The farther away the subject is, the 
more light it provides; the closer the subject is, the less 
light it provides. 

We mentioned that electronic flash units provide a 
very short exposure time. Their short flash duration 
freezes normal action and eliminates blurred pictures 
caused by camera movement. Thus, you may capture 
extremely rapid motion. Stopping motion is very 
effective when photographing such things as rotating 
machinery, rapidly moving bird wings, and other 
subjects in continuous motion. Also, you can stop the 
motion of a hammer hitting a light bulb or the end of a 
golf club coming into contact with a golf ball. Such 
subjects photographed with an electronic flash clearly 
show the individual pieces of the lightbulb as they are 
smashed or the compression of a golf ball at the 
moment of contact. S/o ; ing action with an electronic 
flash is shown in figure 1-10. 

Electronic flash is often used as the sole light source 
for indoor sceues. However, it is just as useful 
outdoors, even when the sun is shining. It can be used 
to fill in shadows and also to stimulat e sunlight under 



Figure 1-9. Electronic flash units. 



hazy skies. When used to make bright highlights and 
cast shadows, electronic flash approximates natural 
sunlight conditions. Also, you may use a multiple flash 
setup to provide specialized illumination of a scene. 

Exercises (203): ^'^^/y 
1. Name two distinct advantages of electronic flash. 



iodine thereby creates a regeneration cycle that 
increases filament life and eliminates bulb blackening. 

Quartz iodine (also called tungsten-halogen) lamps 
are compact ,jT igh'cTicient for their size, and maintain 
constant colorquality. They are available in a variety 
of sizes and color temperatures. They are commonly 
used in copy, studio, and motion picture work where 
they prove superior to other types of incandescent 
lighting. hajc^^^^ 

Using quartz -ledifttc/ lights is similar to using 
photofloods or other types of continuous 
supplemental lighting. Exposure can be determined by 
using an exposure meter or by referring to 
manufacturer's exposure guides. 

3. Is electronic Hash effective as an outdoor Ught A^Jogggf ,f ^° ^^'"f.'"^^^^ 

^ ■ loamo lamps or any lightmg system is safety. You must 

be sure that there is no overloading of circuits and that 

the lamps are handled correctly. One of the key safety 

f\^U^£^ hazards with quartz t mhro lamps is their intense heat. 

204. Identify characteristics and advantages of quarff^J,^'tL'''°"J'* beyHandled with special heat resistant 
- M gloves when in use. Wearmg gloves prevents 



2. Why is a short flash duration useful? 



source? Explain briefly. 



4edine lights. 

All tungsten filaments arc more efficient when 
working at high temperature. However, high 
temperatures cause rapid evaporation of the filament; 
therefore, in a conventionally constructed light bulb, 
the lamp life is short. Research has shown that if a 
halogen such as iodine vapoi is used in the lamp, it 
combines with the evaporated tungsten, which is then 
attracted to the hottest local surface, the filament. The 



in use. 

fingerprints from being left on the quartz tube. These 
prints can etch into the glass because of the lamp's 
intense heat, and cause the lamp to shatter. 

Exercise (204): 

1. Which of the following lamp characteristics apply 
to the quartz wrfiftejamg?^ hcL/a 

a. Cool burning. 

b. Synchronized to camera. 
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c. High intensity. 

d. Long life. 

e. Should be handled with gloves. 

f. Constant color temperature. 

g. Intermittent light source. 

h. Suitable for copy work. 



205. Complete and explain a list of statements 
concerning the structure and function of fluorescent 
lighting. 

The fluorescent light source uses the mercury-lamp 
principle. Essentially, the fluorescent lamp is a 
mercury-vapor lamp with vapor pressure and voltage 
adjusted so that the discharge produces little visible 
light, but creates a high emission of energy in the 
ultraviolet region. The inside of the glass tube is coated 
with a phosphor which absorbs the radiation emitted 
by the mercury vapor and converts the short ultraviolet 
invisible wavelengths into longer visible wavelengths, 
producing visible light. 

The color of the light from a fluorescent lamp is 
controlled by the phosophor coating. Variations of this 
coating are manufactured to produce variations in 
illumination. These lamps may be given names as white 
fluorescent lights, daylight fluorescent lights, etc. You 
will be most concerned with fluorescent lighting when 
you go to offices to take pictures. If you want or need to 
use available light instead of your electronic flash or 
photofloods you will have no problems if you 
remember a few important points. 



First, lluorescenl lights pulse because of the 
alternating current. This means that 60 times a second 
the current changes directions. During each pulse the 
light quality and intensity change. Therefore, your 
camera exposure must catch the light when it is **on", 
rather than during one of these pulses. A shutter speed 
longer than 1 / 60 second will insure you catch the light 
properly. 

The second point is that fluorescent lights are 
usually high in green light. This is no major problem in 
black -and-wh ite work but is of great concern when you 
are using color film. 

We do not want to scare you away from using 
fluorescent lights. Thcv are really no problem. Since 
nearly all buildings use them, you should learn how to 
use fluorescent lights, not how to avoid them. 

Exercises (205): 

1. Complete the following statements about 
fluorescent lighting and explain briefly, 
a. The inside of a fluorescent tube is coated with 
Why? 



b. Use a shutter speed of when you use 

fluorescent lights. Why? 



c. Fluorescent lights are high in light. 

When is this a factor? 
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CHAPTER 2 



Photographic Exposure 



IN CHAPTER 1 we discussed the theory of light and 
the light sources that you will use in your work. In this 
chapter you will learn that in order to make a 
photograph, you must be able to control light. A 
properly exposed negative is the starting point towards 
producing a good photograph. You cannot produce an 
acceptable negative without controlling light. In this 
chapter we discuss the theory of photographic 
exposure and how photographic exposure is 
computed. 

2-1. Exposure Factors 

Photographic exposure is the controlled application 
of light on film. Exposure sets the photographic 
process in motion to produce an end product. You 
must properly expose the film if you want to produce 
an image with proper density and adequate detail. 

206. State the basic formula for photographic 
exposure and the factors that control exposure. 

The term "exposure" relates to the amount of image- 
forming light that is allowed to act upon the film. The 
two factors that determine exposure are the intensity of 
the exposing light and the amount of time the light is 
allowed to strike the film. Therefore, exposure is light 
intensity muhiplied by time. Exposure can be 
expressed in the formula: E = I X T, where intensity (I) 
multiplied by time (T) produces exposure (E). 

You probably have experienced rainshowers of 
varying intensities. During a thundershower, a lot of 
water falls in a short period of time. However, some 
rainshowers are light, but if it rains lightly all day long 
then the same amount of rain could possibly fall as 
during a short heavy thundershower. So, it's the 
intensity of the rainfall and the length of time that it 
rains that determines the total amount of rainfall. 
Photographic exposure works ii» the same way. In 
theory, a small amount of light striking the film for a 
long period of time will produce the same total 
exposure as a lot of light striking the film for only a 
short period of time. Therefore, one unit of light acting 
on the film for 100 seconds produces the same 
exposure as 100 units of light striking the film for one 
second. 

Exercises (206): 

1. What is the formula for photographic exposure? 
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2. What are the factors that determine photographic 
exposure? 



207. Given a series of exposure settings, determine 
their equivalent exposures. 

Exposure Controls. You are familiar with the water 
rushing from a faucet. As you open the faucet, more 
water comes out. If you close the faucet and make the 
hole smaller, less water is allowed to come out. On a 
camera you have essentially a faucet, called the 
diaphragm. The diaphragm can be made larger or 
smaller allowing more or less light to strike the film. In 
the exposure formula E = I X T, the diaphragm 
controls (I) or intensity. 

F/ stops. In many cameras an iris diaphragm (lig. 2- 
1) is used to control light intensity. 

This diaphragm consists of a series of overlappiiig 
leaves that form a circular opening between the lens 
and the film. The interlocking leaves are adjustable so 
that the size of the circular opening that passes light 
through to the film can be made larger or smaller. 

An adjustable ring surrounding the lens barrel can 
be rotated to increase or decrease the size of the 
diaphragm opening. The numbers marked on this ring 
are called f/ numbers or f/ stops. When the diaphragm 
ring is moved to the smallest number (f/1.4 for 
example) the diaphragm is wide open, which lets 
through the maximum amount of light. Moving to a 
higher numbered f/stop decreases the size of the 
diaphragm aperture, thereby reducing the amount of 
light that can pass to the film. 

Lens manufacturers have standardized f/stop scales 
starting with f / 1 and progressing by the square root of 
2 through the various full f/stops. An important 
advantage of this system is that each higher numbered 
f/stop reduces the intensity of the light striking the film 
by one-half. The term *full f/stop" is applied to the 
foUowing f/stops: f/ 1, f/ 1.4, f/2, f/2.8, f/4, f/5.6, f/8, 
f/ 1 1, f/ 16, f/22, and f/32. The term *nens speed" refers 
to the largest aperture (i.e., the smallest f/ number) of 
the lens. 

The phrase "closing down a stop" means moving 
from one full f/stop to the next larger number, such as 
from f / 1 1 to f / 16. Doing this reduces the light intensity 
by one-half. Opening up one stop produces the 
opposite result. In this case, as you move from a larger 
number to the next smaller number (f/ 16 to f/ 1 1), the 
light intensity doubles. 

30 




Figure 2-1. Iris diaphragm. 



Shutter speed. The aperture can be changed by 
opening and closing the diaphragm. This is one 
exposure control. The other is the time you allow the 
light to strike the film. This is the (T) or time of the 
formula E = I X T. If you leave the faucet open for a 
long time, you will get lots of water. The same applies 
to the shutter. If you leave it open for a long time, you 
will get lots of light on the film. 



The lens barrel is marked with numbers for the 
shutter speed. Normally, the shutter speeds are 
expressed as whole numbers; that is, 1/400 second is 
indicated by the whole number 400; 1/50 second, by 
50; and so forth. When the shutter setting is B, the 
shutter is held open as long as the shutter release is held 
down. When the setting is T, the shutter is opened 
when the release lever is tripped and remains open until 
the lever is tripped a second time. (See fig. 2-2.) 

Notice that for most of the shutter speed ranges, the 
speeds are graduated in multiples of 2. In general, each 
shutter speed will give an exposure duiation that is 
approximately half the next lower setting or double the 
next higher setting. Most shutters are marked in a 
manner similar to this, although the range of speeds 
may vary. 

Since both aperture and shutter speed settings can 
control exposure, it is possible to alter exposure by 
changing either the aperture or the shutter speed 
setting. As an example, if you want to double the 
amount of exposure for a certain film, you can open up 
the lens one f/stop, or you can double the exposure 
time by moving to the next smaller number. 

The term "close down one stop'' is also a short-hand 
way of saying, "Reduce your exposure by one-half." 
This reduction can be accomplished by doubling your 
shutter speed or using the next smaller lens aperture. 
Sometimes it may be to your advantage to change one 
rather than the other. For example, let's assume that 
you are photographing a subject and you have decided 
th( correct exposure time is 1 second. You know that 




you can't hold the camera still for 1 second, so what do 
you do? Use an equivalent exposure. 

Equivalent Exposures. This term applies to any 
combination of shutter speed and f / stop that will give a 
good exposure. Remember that as the f/stop goes from 
11 to 16, you reduce the amount of light intensity by 
one-half. If you change your shutter speed from 1/100 
to 1/50 of a second you have doubled the amount of 
time. Therefore, you should see that an exposure of 
f/ 11 at 1/100 is the same as f/ 16 at 1/50. 

This is an easy method of setting equivalent . 
exposures. As you move one setting one way (up), 
move the other one the other way (down). In other 
words, as your f/stop number gets larger, you must 
make your shutter speed number smaller. 
Consequently, as you change your f/stop to a smaller 
number you must change your shutter speed number to 
a larger number. 

One more hint that may help: the higher the f/stop 
number, the smaller the aperture hole. 

Exercises (207): 

1. Select the equivalent exposure settings for each of 
the following. 

a. 1/60 at f/8 is equal to: 1/25 at f/ 11. 

1/30 at f/l6. 
1/250 at f/4. 

b. 1/250 at f/5.6 is equal to: 1/250 at f/2.8. 

1/500 at f/8. 
1/60 at f/ll. 

c. 1/30 at f/ll is equal to: 1/125 at f/8. 

1/60 at f/i6. 
1/250 at f/4. 

208. Briefly explain the law of reciprocity, the 
conditions under which there is likely to be a failure of 
reciprocity, and the effect of reciprocity failure. 

Reciprocity Law. Earlier, we defined exposure as the 
product of the intensity of the light reaching the 
sensitized material and the time of exposure: E = I X T. 
The amount of photographic chemical reaction, or 
silver image density, is dependent upon the exposure 
received by the film or paper. This equation (E = I X T) 
is also known as the reciprocity law. 

Applying the law of reciprocity, if no other factors 
are involved, you can expect the same density on two 
samples of sensitized materials having the same speed 
(assuming equal development), even though one sheet 
of the material is exposed to 500 units of light for 1 
second and the other to 1 unit of light for 500 seconds. 
The product of the light intensity and the time of the 
light action is the same for each exposure. 

Let's take another example. An exposure of 1/250 
second at f/8 is equal to an exposure of 1 /60at f/ 16. In 
a practical sense, the reciprocity law holds true for the 
normal range of exposure time, but the normal range 
for various sensitized materials differs considerably. 
Many films have a normal range of 1 second to 1 / 500 
I second; others have a normal exposure range of 
between 1/10 and 1/1,000 second. Failure of the 
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reciprocity law to apply in this normal range is 
insignificant, and you can disregard it for most 
practical applications of photography. This is why you 
can use published tables, exposure calculators, and 
exposure meters in most of your day-to-day 
photography. 

Unfortunately, photographic emulsions do not 
always correspond to constant results obtained when 
light intensity and exposure times are widely varied. 
The reciprocal relationship of intensity and time as 
outlined in the exposure equation does not necessarily 
hold true in some applications. Actually, film is less 
responsive when it is exposed under extremely high or 
low light intensities as compared to exposure under 
medium intensities. Both extremes are usually marked 
by very short or very long shutter speed settings. 

It is interesting to note that at both extremes the 
effect of reciprocity failure is an apparent loss of film 
speed. The loss of film speed results in an 
underexposed negative. The extent of speed loss varies 
with different emulsions under particular conditions, 
and no general rule can be given. Required exposure 
compensation foi reciprocity failure must be found by 
experimentation for each emulsion. The best insurance 
against reciprocity failure is the use of the aperture, 
rather than extremes of shutter speeds, to control 
exposure. 

Exercises (208): 

I. Briefly explain the law of reciprocity. 



2. Explain under what conditions there is likely to be 
reciprocity failure. 



3. Explain the effect of reciprocity failure. 



209. Define scene brightness range and briefly explain 
why the scene brightness range affects the information 
that is recorded on the film. 

Scene Brightness Range. When viewing a typical 
scene, your eyes respond to the color of light reflected 
by each part of the subject. Your camera lens focuses 
this light upon the film and forms an image in natural 
color. However, black-and-white photographic films 
can only reproduce these colors in various shades of 
gray. The density of these various shades depends on 
the brightness of the reOectance of each subject color 
and the color sensitivity of the film. The relative 
difference between the brightest areas (highlights) and 
the darkest areas (shadows) is termed the scene 
brightness range (SBR). 

Typical photographic scenes may have scene 
brightness ranges from 1 :2 to well over 1 :500. That is to 
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say, by comparison, a shadow is 1 / 2 to 1 / 500 as bright 
as the highlight in the scene. Common film emulsions 
are capable of recording all of the extremely low scene 
brightness ranges, but few can record very high ratios 
of shadow to highlight brightness. The problem is 
compounded by typical printing paper emulsions that 
can only record tone differences of 1:30 or less. 

Most filmji are properly exposed when the brightest 
i.ighlight creates the greatest practical image density. 
This picictical maximum occurs when 128 times the 
minimum amount of light strikes the average black- 
and-white film. At this point, we can say that the range 
of the particular film is 1 to 128. Any object reflecting 
more than 128 times the minimum amount of light will 
end up as a washed-out highlight. 

When an original scene contains a greater brightness 
range than the film can capture (for instance, a scene 
brightness range of !-to-600), photograph any slice of 
the scene that contains a l-to-128 ratio of light units. 
You can photogi aph 2-to-256 light units or 4-to-5l2 
units; any ratio that reduces to 1 to 128. Remember, 
any areas that reflect less light than our low point result 
in a clear negative, and areas above our high point 
result in a "blocked up" area of the negative. 

Exercises (209): 

1. Define scene brightness range. 



2. Briefly explain why the scene brightness range 
affects what information will be recorded on the 
film. 



2-2. Exposure Calculators 

Now that you have examined the theories of light, 
light sources, and exposure, you must learn how to 
determine what exposure to use. In this next section we 
will discuss the methods of determining what shutter 
speed and aperture to use by employing different types 
of exposure calculators. 

. The probhm of calculating the exposure for any 
subject involves the interrelation of two factors: the 
speed of the film and the brightness of the subject. We 
use the American Standards Assc cation (ASA) film 
speed indexes for the exposure computation of speed. 
Two methods of judging brightness are visual 
estimation and the use of an exposure meter. Both have 
their individual merits; however, for consistent results 
under various conditions, only a properly working 
exposure meter should be used 

210. Given lighting and subject conditions, calculate 
tile correct exposure using tlie exposure guide in figure 
-3. 

Visual Estimation. Visual estimation is based on 
n^Bfii experience with films of a given speed and 
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personal judgment of scene brightness. Because of the 
characteristics of the human eye, such brightness 
judgments are seldom very precise, although 
experienced photographers can become quite skilled at 
making visual estimations under familiar conditions. 

In the absence of an exposure meter, the following 
system can be used to calculate a fairly accurate camera 
exposure outdoors. The basic shutter setting is the 
reciprocal of the film speed. If the film's ASA rating is 
125, use 1 / 125 second as the shutter speed; if thespeed 
is 250, use 1/250 second; and so forth. Your basic 
f/stop setting can be selected by using an ex^iosure 
table. Many flm packages contain tables such as the 
one shown in figure 2-3. 

Usinp an Exposure Table or Guide. Completely 
accurate assessments of lighting conditions are seldom 
possible. However, most film emulsions have sufficient 
latitude to cover any minor error you might make. 
Consider the following statements as aids in assessing 
light conditions by visual estimation. 

a. A bright sun and clear sky produces deep dark 
shadows of subjects in the scene. Use the Bright Sun 
column for erposures under these conditions. 

b. If the sun's outline is visible behind a thin veil of 
clouds, use the Hazy Sun column. In this case, the sun's 
brightness has been softened somewhat by a fine haze 
over the sky or by thin clouds. As a result, the shadows 
of objects are light and transparent. 

c. If you can't see the sun and the sky is bright in the 
direction that the sun should be, use the Cloudy Bright 
column. Many overcast days when the sun is hardly 
visible can be included in this classification. Snadows 
of ground objects under these conditions are barely 
visible. 

d. In the event the w. ole sky is covered with dark 
clouds, use the Open Shade column. This classification 
also applies when the subject is standing in the shadow 
of another object. By open shade, we mean it is possible 
to see the clear sky overhead from the subject's 
position. In other words, the subject is standing in the 
shade of another object, and this shade is fairly even 
over the entire area where the subject is located. 

e. Use the Deep Shade column when supplemental 
lighting of subjects in deep shade is not possible. Use 
extra care in making photographs in deep shade to 
insure adequate shadow detail. 

Next, turn your attention to the subject brightness. 
In a general snow scene or a beach scene with a lot of 
reflection throughout the entire area, use the top row 
labeled brilliant. If the nr.ain subject, within the snow or 
beach scene, is not reflecting very much light because 
the subject is dark colored, use the second row of 
f/stops labeled bright. Also, use the bright 
classiification when you estimate that the general scene 
is reflecting more than 50 percent of the light striking it. 
Most of the subjects you will be photographing can be 
classified as average. This means that they reflect 1 5 to 
50 percent of the light striking them. When it appears 
to your eye that the subject is reflecting less than 15 
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DAYLIGHT EXPOSURE TABLE 

USE SHUTTER SPEED WHICH IS RECIPROCAL OF FILM SPEED 



BRIGHT SUN 
ON LiOHT SAND 
OR SNOW 



BRIGHT ^UN 
SUBJECT IN 
DIRECTSUNHQHT^ 



HAZY SUN 
SOFT SHADOWS 



CLOUDY BRIGHT 
WITH NO 
SHADOWS 



OPEN SHADE 
WITH CLEAR 
BLUE SKY 



DEEP 
SHADE 




BRIGHT 
SUBJECT 



AVERAGE 
SUBJECT 



V/16 



DARK 
SUBJECT 



I I 



BETWEEN 
1-/16 — 



BETWEEN 



BETWEEN 



^/I6 



i/ll 



V/a.a 



f/8 



f /s.e 



V/4 



V/2.a 



«^ Note: For side or back-linhted subiocts in bright sunlight, 

us.e to 1 stop more exposure to record shadow detail. 



Figure 2-3. A daylight exposure table. 



percent of the light striking it, use the last row of 
f/ stops labeled dark. 

Let us try to put everything together by working a 
problem. Suppose you are photographing a cream- 
colored building. First, you look at the sky in the 
direction of the sun. You discover the light condition to 
be "hazy sun** since you are able to see the outline of the 
sun through a thin veil of clouds. Since the building is 
cream colored, you then select "bright'* for the subject 
brightness. At the point on the table where the columns 
for bright subjects under hazy sun intersect, you And 
f/ 16 to be the basic aperture setting. If you are using 
film with a speed of 125, the basic exposure would be 
1/125 at f/16. 

Exercise (210): 

1. Using figure 2-3, select the appropriate f/stop for 
each one of the following shooting situations, 
a. Photographing a snow scene on a day when the 
sun has been softened by thin clouds. 



b. The subject is a black automobile. The sky is 
overcast. 



c. Photographying a young girl under a tree on a 
sunny day. 



211* Calculate the proper exposure and distance using 
flash guide numbers* 

Flash Guid^ Numbers* Data guide charts are fine for 
most outdoor subjects but suppose you are inside and 
want to use your electronic flash. We have guides for 
this too; they are called guide numbers. 

Guide numbers are relative numerical values that 
correspond to the light output of the electronic flash 
unit. Basic guide numbers are established by the 
manufacturer of the flash unit. You can find the guide 
numbers for your particular flash unit from the 
owner's manual for the flash. 

The exposure for flash photography is based on the 
output of the flash and the distance between the subject 
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and the flash. Guide rviinibers provide a simple 
mathematical method of determining the proper 
f /stop. For example, suppose you are using a flash unit 
with a guide number of 1 60 and the flash is 1 0 feet from 
the subject. To find the proper f/stop, divide the 
distance ( 1 0) into the guide nubmtr ( 1 60). The quotient 
(16) determines that f/16 will give you the proper 
exposure. NOTE: Shutter speed is not used in figuring 
your electronic flash exposure because the duration of 
the flash is, in effect, the shutter speed. 

Suppose you want to use a particular f/stop. Tlie 
guide number then helps you decide how far from the 
subject to place your flash unit. For example, you want 
to use f/8 and your guide number is 64. In this case, 
divide the f/stop (8) into the guide number (64) and 
you will find that to use f/8 you need to put the flash 8 
feet from the subject. 

Synchronization. One more consideration for flash 
photography is synchronization (sync). That is, the 
flash must light at the same time the shutter is open. If 
the flash and shutter are not synchronized, you may get 
only part of a picture, or even no picture. 

Exercise (211): 

I. Solve the following flash exposure problems. 

Gtikie Number Flash'tO'Suhjcct Distance /7.\7(Y' 

a. 160 10 ft. 



b. 220 f/22 



c. 80 f/8 



d. 64 8 ft. 



212. Exemplify the proper uses of exposure meters. 

Exposure meters are .^ght-sensitive measuring 
devices which convert light energy into electrical 
energy on a proportional basis. Available light 
exposure meters employ two systems for making light 
intensity readings. The incident method measures the 
intensity of light falling on the subject. The reflected 
method measures the amount of light reflected by the 
subject. For the sake of discussion, we will examine 
each method separately. 

Incident Light Meters. The incident light meter 
measures the light falling on the subject. This type of 
meter does not consider the tone valueof the subject at 
all. Thus, it does not read the amount of light that is 
reflected by the subject. When using this type of meter, 
take into consideration the tonal value of the subject to 
determine the scene brightness range. 



Many of the modern exposure meters can give 
incident or reflected light readings. Photoelectric 
exposure meters operate on a common principle and, 
as shown in figures 2-4 and 2-5, vary primarily in their 
configuration for use. Light falls on a photoelectric cell 
that creates an electrical current. The cell produces 
power in direct relation to the intensity of the light it 
receives, and moves a needle that indicates light 
intensity on a scale for exposure computation. The 
more light there is, the greater the deflection of the 
needle. In addition, the meter has a set of dials that, 
when set according to the proper film-speed index and 
the scale reading of light intensity, gives the exposure 
directly, depending on the shutter speed or diaphragm 
opening desired. 

Figure 2-4 shows the incident-light sphere that 
gathers light for the photoelectric cell. The sphere 
receives the light from above, below, the front, and the 
sides. When held at the subject position and pointed 
toward the camera (as in fig. 2-6), the incident-light 
meter measures the light falling on the subject. 

When using an incident light meter, point the light- 
gathering receptor toward the camera. The meter 
averages all of the light falling on the subject. This type 
of metering is valuable when you have contrasting or 
back lighted subjects where the strong highlights might 
cause erroneous reflected readings. 

Reflected Light Meters. A reflected meter is used to 
measure light that is being reflected by the subject 
toward the camera. The meter is programmed to yield 
a reading that will reproduce a middle gray tone. Ifyv u 
measure the light being reflected by a certain subject, 
Lse this reafiing for your exposure, and then process 
and print yuur film correctly, the subject will appear a 
medium gray. All other parts of the scene that reflected 
more or less light than this subject will be lighter or 
darker than middle gray. It is most important to realize 
a middle gray tone may not be the best representation 
of the subject, and you may have to modify your 
exposure to achieve the right one. 

Figure 2-7 illustrates the principle of reading with 
the reflected light exposure meter. It measures the 
amount of light being reflected toward the camera by 
the subject. Thus, this type of meter actually measures 
the picture-producing light. This is the most important 
feature of this type of liehL, Use this meter to measure 
the scene brightness range by taking separate readings^ 
of the highlight and shadow portions of the subject. 

When taking a reflected light reading, it is important 
to know exactly what part of the subject the meter is 
reading. Each type of meter has its own angle of 
acceptance. Some meters read a very narrow area (such 
meters are often called **spof* meters) while others read 
a very wide angle. Sometimes, a meter will read too 
much of the shadow or highlight areas and cause an 
inaccurate exposure. Therefore, it is a good idea to 
move in close to the subject so that you can make sure 
that the main subject is being measured. 

There are basically three types of readings made with 
a reflected meter: (1) average, (2) brightness range, and 
(3) substitute. Let us see how each works. 
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9 
IC 
11 
12 



INCIDENT LIGHT SPHERE 
REFLECTED LIGHT APERTURE 
(COVERED BY SPHERE) 
ILLUMINATION SELECTOR BUTTONS 
HIGH INTENSITY ILLUMINATION SCALE 
(OUT OF VIEW) 

LOW INTENSITY ILLUMINATION SCALE 
SCALE INDICATOR NEEDLE 
EXPOSURE TIME SCALE 
LENS APERTURE SCALE 
FILM SPEED SELECTOR 
FILM SPEED INDEX WINDOW 
INTENSITY SCALE INDEX LEVER 
INTENSITY SCALE INDEX WINDOW 



Figure 2^. A hypothetical exposure meter set for incident light. 




1 INCIDENT LIGHT SPHERE 

2 REFLECTED LIGHT APERTURE 

3 ILLUMINATION SELECTOR BUTTONS 

4 HIGH INTENSITY ILLUMINATION SCALE 

5 LOW INTENSITY ILLUMINATION SCALE (HIDDEN) 

6 SCALE INDICATOR NEEDLE 

7 EXPOSURE TIME SCALE {ROTATES WITH 
INTENSITY SCALE INDEX) 

8 LENS APERTURE SCALE{FIXED) 

9 FILM SPEED SELECTOR 

10 FILM SPEED INDEX WINDOW 

11 INTENSITY SCALE INDEX LEVER 

12 INTENSITY SCALE INDEX WINDOW 
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Figure 2-5. A hypothetical exposure meter set for r^iccted light. 
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Figure 2-7. Taking a reflected meter reading. 



Average reading. To take an average reading, you 
simply aim the meter toward the middle of the subject 
and take a reading. This averages the highlight and 
shadow areas to give you a "middle" reading. This tj: e 
of reading works well with average contrast subject. 

Brightness range. To take a brightness range 
reading, you first take a reading of an important 
highlight area. Next, take a second reading by 
measuring an important shadow area. Then average 
these two readings to get your exposure. For example, 
if the highlight measured f / 22 at 1 / 1 25 and the shadow 
was f/5.6 at 1/125, your exposure would be f / 1 1 at 
1/125. 

Substitute reading. If you cannot approach the 
subject to measure its reflectance, you can select some 
object that closely approximates the subject's 
reflectance and use it to compute exposure. If the 
substitute object is lighter or darker than the subject, 
you must make a minor adjustment before making the 
exposure. For example, if the subject is a person you 
could take a reading off the palm of your hand and use 
this reading to produce a good exposure. Remember, 
the substitute object must be illuminated by light 
having the same quality and intensity as that used to 
illuminate the subject. 

Flash Meters. A flash meter, as shown in figure 2-8, 
allows you to determine the proper exposure for flash 
photography. We told you about guide numbers 
earlier, which are adequate, but for more precise 



measurements use a flash meter. A flash meter also 
enables you to establish your own guide number for 
each flash unit. 

Flash meters measure the incident light coming from 
the flash units. You use a flash meter by placing it at the 
subject position and pointing iv at the camera. Trip the 
flash and you get an immediate and accurate flash 
exposure reading. One of the greatest advantages of a 
flash meter is that you can easily compute exposure 
when using more than one flash unit or "bounce" flash. 




Figure 2-8. A flash meter. 
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Exercise (212): 

1. Answer the following statements true or false, and 
correct the false statements. 

a. Incident light meters measure the light falling on 
a subject. 



b. Incident light meters automatically allow for the 
tonal differences in the scene. 



c. Point an incident light meter at the subject to get 
your exposure setting. 



d. A reflected light meter measures the light 
bouncing off of the subject. 



e. Many light meters can measure both reflected 
and incident light. 



f. You must use a separate flash meter for each 
flash unit. 



g. Use a flash meter at the subject position and 
point it at the camera. 



213* State the proper use and care of an exposure 
meter. 

Cwe of Exposure Meters. Your exposure meter will 
last for a long time if you don't drop it or otherwise 
abuse it. To insure utmost accuracy, you should follow 
the appropriate operator's checklist and instructional 
booklet provided by the manufacturer. You should 
also consider the following points: 

(1) Clean the glass over the photoelectric cell before 
use. (NOTE: In dry weather, you may find that rubbinp 
the glass with cloth can generate a static electricity 
charge and cause the needle to give a false reading. You 
can remove the charge by breathing on the glass.) 

(2) Zero the meter. Cover the meter cell opening to 
cut off all the light (With some meters you must 
remove the batteries.) The needle should be at 0 or at 
an appropriate zero mark; Tilt the meter in various 
directions — from side to side and up and down. The 
needle should not move more than the equivalent of 
one-third of an f/ stop despite the position of the meter. 
If needed, adjust the needle until it zeroes. 



(3) Check for sticky movement. Aim the meter cell 
at any light source until the needle is at about the 
halfway mark on the scale. Cover the cell and uncover 
it several times. The needle should go to 0 each time th»: 
cell is covered. Even with low light intensity, the meter 
pointer should move smoothly. 

(4) Check for accuracy. Absolute accuracy tests are 
very difficult, and it is impossible to check for the 
meter's accuracy every time you go on a camera 
mission. However, be sure the meter indicates 
exposures that are logical on the basis of your 
experience or that match those indicated by another 
meter of known accuracy. 

Always handle your meter correctly since the quality 
of your photographs depends on correct exposure 
metering. Consider the following operational DOs and 
DONTs. 

DO — Protect the meter from bumping against other 
objects. Carry the meter in your pocket or camera case 
when it isn't in use. The meter case gives some 
protection, but is not adequate for safety in extreme 
conditions. 

DONT— Subject the photoelectric cell to light 
intensities above those that are programmed by the 
selector switch. Extreme intensities may cause the 
indicator need e to bounce at the high end of the scale 
and eventually cause damage to the unit. 

DON'T — Subject the exposure meter to 
temperatures above 125'' F. {51.7^ C). When you are 
not using the meter, keep it in the carrying case and 
away from heat. 

DONT — Point the photoelectric cell toward the 
sun. The cell may be "blinded'* and give erroneous 
readings for many hours. 

Exercises (213): 

1. How do you zero an exposure meter? 



2. Can subjecting a meter to very high intensities of 
light cause permanent damage? Explain briefly. 



3. What should be done with the meter when it is not in 
use? 



4. What will blind the photoele- iric cell? 



214. Identify characteristics and describe the proper 
uses of the gray card. 

Neutral Density Gray Card. There are times when 
the subject is so small that it is impossible for adjacent 
areas to be excluded from the exposure meter's field of 
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view. Under these conditions, the meter may provide 
inaccurate exposure data. Ai other timei,, it is 
impossible to approach the subject in order to take a 
meter reading. Also there are situations when the 
subject is not available for you to make exposure 
readings. For example, it is not possible to interrupt 
sports activities in order to take a closeup reading. 
Under these and other conditions, a neutral test card 
can be substituted for the subject to assist you in 
calculating the correct exposure. 

The neutral-test card is approximately 8x10 inches 
(20 X 25 cm) in size, gray on one side and white on the 
other. The gray side reflects 18 percent of the light 
incident on it, while the white side reflects 90 percent of 
the light that strikes it. 

There are three basic rules to be remembered when 
using a gray card: 

(1) The illumination falling on the card must be of 
the same quality and intensity as that falling on the 
subject. 

(2) When you are using a gray card to estimate 
exposure, be sure to hold the meter close to the card. 
This way, light from surrounding areas will not strike 
the meter^s cell and produce erroneous readings. 

(3) Make sure that the card is held perpendicular to 
the ground. If it is held at an angle, either up or down, it 
will produce inaccurate readings. 

To use the gray card correctly, position it properly as 
shown in figure 2-9 arid measure the light reflected 
from it. Next, compare the reflectance of the card with 
the reflectance of your subject. If the subject is lighter, 
select a smaller aperture; if the subject is darker, open 
the aperture to admit more light. 

When working under conditions of extremely low 
illumination, it may not be possible to register a 
reading on the gray side of the card. However, the 
white side of the card reflects five times as much light 



and may provide sufficient reflectance to make an 
exposure reading. If the white side of the neutral test 
card is used, you must remember that it shortens the 
exposure by five times over the reading provided by the 
gray side of the card. Typical subjects reflect less light 
than the white side of the neutral test card. If you use 
the actual exposure data provided from this side of the 
card, most of your negatives will be severely 
underexposed. 

As a general rule, open the aperture approximately 
2Y2 f / stops over the white side reading. Another way of 
compensating for the white side of the test card is to 
divide the ASA by 5, then use that number on the light 
meter instead of the real speed index number. This will 
give you the proper f/stop. 

Exercise (214): 

1. Identify each of the following statements as true or 
false, and correct the false statements. 

a. The gray side of a neutral test card reflects 18 
percent of the light striking it. 



b. You can take an incident reading off a gray card. 



c. When using the white side of the neutral test 
card, you need to increase your exposure 2!/J 
f/stops. 



d. When taking a reflective light reading off a gray 
card, the cards^ould beheld at a 45° angle to the 
subject. 
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CHAPTER 3 



I 

Sensitized Black-and-White Materials 



THIS CHAPTER will acquaint you with the physical 
structure and emulsion characteristics of black-and- 
white film. There are many types of black-and-white 
sensitized materials (film) available and some of the 
differences between these films are very important. 
Quality photographic results depend on knowing and 
taking advantage of these differences. When you are 
aware of the differences in various types of film, you 
can make an intelligent choice to obtain a desired 
result. Even with the simplest of cameras, a change in 
film may improve the final product. 

3-1. Structure and Characteristics 

All conventional photographic films consist of 
several layers and each layer serves a specific function. 
These layers are: the overcoating, emulsion coating, 
substratum coatings, film base, and antihalation 
backing. Refer to figure 3-1 as we discuss the function 
of each of these layers. 

215* Describe the functions and characteristics of 
various layers in the structure of film. 

The Overcoating. The overcoating is a thin layer of 
gelatin that protects the emulsion beneath it during 
normal handling and use of the material. Without this 
protective overcoating, the mere act of placing sheets 
of film on top of one another could cause minor 
scratches and abrasion marks that would show up after 
processing. However, this overcoating does not protect 
the emulsion from rough or abusive handling. 

The Emulsion Coating. The emulsion coating is the 
light-sensitive layer consisting of millions of 
microscopic silver halide particles imbedded and 
suspended in gelatin. The characteristics of the 
emulsion are determined by the kind and combination 
of silver halides, the size of the silver halides, how 
evenly they are distributed in the gelatin, the addition 
of dyes and other chemicals in the emulsion, and the 
quality of the gelatin itself. The emulsion, therefore, 
gives the film its basic characteristics. 

The Substratum Coatings. The emulsion gelatin 
containing the light-sensitive particles does not adhere 
to the base without some kind of bonding material. A 
coating, spread over the base, bonds the emulsion to 
the base. There are two coatings — one on each side of 
iY i' tilm base. The bonding co?.t is a very exact forriula 
consisting of a cellulose acetate solvent, gelatin, and a 
gelatin solvent. These bind both the emulsion coating 
and the antihalation coating firmly to the film base. 



The Film Base. At one time the only support used for 
film emulsions was gl'^ss. But since glass plates were 
heavy, bulky, and easily broken, photography was 
limited to professional use. (Glass plates are still used 
in many scientific applications of photography.) 
Eventually, research proved cellulose nitrate to be a 
suitable base material for the emulsion layer. It was 
light in weight, chemically inert (not affected by 
processing), transparent when free from impurities, 
and flexible (characteristics essential for common 
films). However, it had the tremendous disadvantage 
of being flammable. It would burn with almost 
explosive force. Film manufacturing has now 
progressed to give us fire-resistant plastic base 
materials, such as cellulose acetate, with great 
resistance to shrinkage and tearing. 

The Antihalation Backing. The antihalation 
backing is usually a layer of dyed gelatin on the back 
side of the film. This backing serves two purposes, one 
is to counteract the curling tendencies of the film due to 
the contraction of the emulsion layer when it sets and 
dries. This helps the film lie flatter in the sheet film 
holders and also makes it easier to handle when 
printing. The other purpose is to absorb as much light 
as possible that goes through the film during the 
exposure. This light would otherwise be reflected back 
into the emulsion layer causing a halo around the 
images of brilliant subjects. Such unwanted effects are 
called halation. 

Black antihalation dyes are more effective than dyes 
of other colors, but normal processes make their use 
impractical. Ordinary processing solutions are unable 
to destroy the black dyes which have been discovered 
so far. (There is an exception in the graphic arts field 
that requires a special developing solution.) Until a 
black dye is developed that can be destroyed in the 
processing solutions, we must use dyes of a color to 
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Figure 3-1. Structure of film emulsion. 
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which the film is least sensitive, or use a dye that 
absorbs as much as possible the unwanted light that 
causes halation. 

Exercise (215): 

1, Complete the following statements regarding the 
structure of film. 



a. The 



protects the film from minor 



scratches. 

b. The photographic image is formed in the 



substratum coatings. 



c. There are 

d. Glass and cellulose acetate are materials that can 
be used to make the 

e. The antihalation backing is used to prevent 
and 



216. Complete sentences about film grain size. 

Grain. A photographic emulsion contains 
microscopic particles (grains) of silver halide. Because 
of certain processes during manufacturing, these 
grains have a tendency to clump together. This 
clumping characteristic determines the inherent 
(natural) size of the grain in any film. 

High-speed (very sensitive to light) emulsions 
generally have a larger grain than slow-speed 
emulsions. The tendency of a particular film to 
produce a certain size of grain is called the inherent 
grain size. 

Although inherent grain size influences the 
graininess of the image, processing also has a great 
effect in the control of graininess. By special processing 
techniques, it is possible to prevent the silver grains 
from excessive clumping during processing. When the 
grain becomes apparent in the image, it is 
objectionable. 

When a print is made, it sometimes has a grainy 
appearance, especially in the large middle tone areas. 
Graininess also happens when large prints are made 
from small negatives. This ifs.fl nl] <"i ^ hY the granularity 
of the film being printed. Thus, the grain structure of 
the film influences the final product and therefore must 
be considered. 

Remember, the faster the speed of the film, the more 
uneven is the distribution of large and small crystals of 
silver halide in the emulsion. The silver halides, when 
developed, form little threads of metallic silver *hat 
reach out into the surrounding gelatin. The 
overlapping of these silver threads gives the 
appearance of clumping and grain. Figure 3-2 shows a 
comparison between a slow and fast film as if you were 
looking at them edgewise through an electronic 
microscope. Notice how the evenly distributed silver 
halides in the slow emulsion do not cast shadows on 
each other so readily at each level; and since the 
clumping of grain is not apparent in the structure of 
this emulsion, it is called 'Tine grain." 
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^ UNEXPOSED AND UNDEVELOPED 
^ SILVER HALIDES 

SILVER THREAD REDUCED THROUGH 
^ DEVELOPMENT 



Figure 3-2. Size of silver halides. 
Exercise (216): 

1. Complete the following statements regarding film 
grain. 

a. Grain size is determined to a large degree by the 
choice of and the type of 

b. In a print, the grain will appear most 
prominently in the 



c. Fine grain films have 

very distribution of silver. 



film speeds and 



217. Define terms and state factors relative to the 
sensitivity of film. 

Sensitivity. The many and varied applications of 
light-sensitive materials are due to the behavior of the 
individual silver particles (silver halide crystals) that 
are suspended in the emulsion. The silver halides in 
negative materials are extremely sensitive to light. 

The normal sensitivity to light of a silver halide in an 
ordinary prepared emulsion is the ultraviolet, violet, 
and blue wavelength range. No silver halides are 
sensitive to green, yellow, and red. Consequently, the 
pure silver halide emulsions are termed "blue 
sensitive." They reproduce colored objects in a 
different tonal brightness range than seen by the eye. 

The addition of sensitizing dyes (cyanides) to 
ordinary silver halide emulsions increases their 
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sensitivity to approximately the same spectral region 
as that of the eye. Increasing the emulsion's light 
sensitivity by dyeing (staining the silver halide crystals) 
is called optical sensitization. The increased sensitivity 
gained through the normal emulsion ripening process 
should not be confused with optical sensitization, since 
the later is only the spectral sensitivity of the silver 
halides. Optically sensitized emulsions are prepared by 
adding the sensitizing dyes in solution to the ripened 
emulsion just prior to coating it onto the base. 

When the pure silver halide emulsions are exposed 
to long wavelength radiations, (green, red, and 
infrared), they do not react to any developable degree, 
and no change is brought about in the silver halide 
crystals. The function of the sensitizing dyes is to 
absorb the longer wavelengths of light and to transfer 
the effect to the silver halide. This produces the same 
action as direct absorption of light. 

Color sensitivity is a very important characteristic of 
negative materials. Since it determines to a large extent 
the tones in which colored objects are reproduced, it is 
most important to know the color sensitivity of various 
light-sensitive materials. Figure 3-3 graphically 
illustrates the sensitivity of black-and-white negative 
material to different wavelengths of light. 

The normal human eye response to light begins in 
the violet region and extends through blue, green, and 
red regions. However, the sensitivity of the eye is not 
the same for all wavelengths. Part A of figure 3-3 is a 
graphic curve that represents the relative response of 
the ey- ' ' shows that the eye has maximum sensitivity 
in the -ue-green and yellow-green portions of the 
curve. 

Compared to the eye, films may respond differently 
to light. Negative emulsions are classified into four 
general types according to the way they render color 
differences as brightness differences. These four 
classifications are: blue sensitive, orthochromatic 
(sensitive to blue and green), panchromatic (sensitive 
to all the visible colors), and infrared emulsions 
(sensitive to blue, red, and part of the longer 
wavelengths beyond red). All silver halides are 
sensitive to ultraviolet radiation. 

Exercises (217): 

1. All silver halides are sensitive to what wavelengths 
of light? 



2. Define optical sensitization. 



3. What type of film has color sensitivity similar to 
that of the human eye? 
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218. Identify film latitude y^iih particular film 
characteristics. 

Latitude. The ability of a film emulsion to record a 
range of subject brightnesses (range of reflected light 
from the highlights through the shadows) is called film 
latitude. The range of brightnesses appearing on a 
negative or a print as shades of gray may be very great. 
An emulsion that is capable of rendering a long range 
of brightness values with satisfactory tone separation, 
has wide latitude. Conversely, if an emulsion can 
produce only a short range of brightnesses, it has 
narrow latitude. These differences in film performance 
determine the film's inherent latitude. 

Inherent latitude is often considered to be an 
exposure safety factor. The extent that the exposure 
can be changed from normal, still giving an acceptable 
image, is known as exposure latitude. Exposure 
latitude is directly proportional to film latitude. If you 
have film with wide latitude, you have wide exposure 
latitude. In general, latitude in black-and-white films is 
related to film speed, with the faster speed films having 
the greater latitude. Exposure latitude permits you to 
use several possible exposures and still render 
printable negatives. As long as the range of tones in the 
scene maintain their same relationship, exposure's 
latitude is correct. 

Exercises (218): 

1. Define film latitude. 



2. Exposure latitude is directly related to what factor? 



3. Latitude in black-and-white film is related to what 
film characteristic? 



219. Identify procedures for determining film speed 
and general characteristics of film speed. 

Speed. Film speed is a term that is sometimes 
misunderstood. Simply stated, however, it means that 
some films are affected by light much more quickly 
than others. Film manufacturers have assigned a speed 
number to each film. The higher this number, the faster 
the film. The biggest advantage of knowing the film 
speed number is that it allows you to make a 
comparison between the speed of one film and another. 
For example, if a film has a number double that of 
another, it means that it is twice as fast. Or stating the 
idea another way, it means that only half the amount of 
light is required to affect the faster film to the same 
degree. 

Emulsion speed is of practical importance because it 
has a direct bearing on the exposure required to 
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produce a good image. To assist you, all exposure 
computing devices, whether they are exposure meters 
or guides, use the film speed number system. The 
American National Standards Institute (ANSI) 
establishes procedures for determining the speed of 
sensitized materials so that rating systems are 
standardized. The manufacturer's data sheet includes 
the speed rating expressed in terms of ASA. 

The silver halide grains in a photographic emulsion 
are of varying sensitivity. Large grains are highly 
sensitive, while the smaller grains are less sensitive to 



light. In a high-speed film, the emulsion contains a high 
proportion of the larger, more sensitive grains. In a 
slow-speed film, the high proportion of small silver 
halide grains make the film less sensitive to light. 

If a given area on a piece of film is exposed to light 
for a very short time, only the more sensitive grains are 
exposed, and the area is pale gray after development. If 
this is a fast film, it includes more of the sensitive 
grains, and the result is a darker shade of gray after 
development. Therefore, with a given amount of light 
and the same development, the faster film always 
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produces a darker shade of gray (greater density) than 
the slower fihn, since a greater percentage of silver 
halides have been exposed and developed. 

The practical application of a film speed number is 
rather simple. Let us assume that you have been using a 
particular film for a considerable length of time. 
Through your experience in taking photographs with 
this film, you have found that when photographing a 
brilliant subject under daylight lighting conditions, the 
correct exposure is 1 / 1 25 of a second at f/ 1 6. This film 
has been rated at a speed of 125. Now suppose under 
the same circumstances you want to use a film with a 
speed of 250. What does this number mean to yov? It 
simply means that the new film is twice as sensitive to 
light as the old one. To compensate for this increased 
sensitivity, you could adjust either or both the camera's 
shutter speed or diaphragm to make the necessary 
correction. The new exposure for this film could be 
1/125 at f/22, 1/250 at f/16, or 1/500 at f/lJ. 

The film speed published by the manufacturer is 
usually computed for average conditions. You should, 
however, adjust the number according to your 
particular working methods and equipment, which 
becomes necessary when you consistently get 
overexposed or underexposed negatives. 

Choose your mission film with its speed in mind. 
Generally speaking, select the slowest speed film that 
will accomplish the mission objective. Slower speed 
film has flner grain and resolving power (sharpness). 
The amount of light available at the scene and the 
particular shutter speed or f/stop desired also dictate 
the choice of film speed. For example, a portrait is 
normally shot with a wide aperture to reduce depth of 
field (area of sharpness). Choosing a fast film for an 
outdoor portrait on a sunny day would limit you to fast 
shutter speeds and small apertures. Conversely, under 
low-light conditions where wide exposure latitude is 
necessary, or on an airborne mission where fast shutter 
speeds are desirable, a high-speed film is ideal. 

Exercises (219): 

1. What is the organization that establishes 
procedures for determining film speed? 



2. Complete the following statements in regard to film 
speed. 

a. Knowing your film speed number is essential in 
calculating your photographic 



b. A film with an ASA of 400 is twice as sensitive to 
light as one having a rating of 



c. Given the same exposure and development, the 
faster speed film produces the greater 



d. As a general rule, you should choose the 

speed film that will accomplish the mission. 



e. In sunny conditions, a speed film gives 

you a wider choice of apertures and shutter 
speeds. 

220. Define film contrast and state selected factors 
and characteristics related to it. 

Contrast. Another factor In selecting film is the 
inherent contrast of the emulsion. Film development, 
subject lighting, inherent or built-in film contrast are 
all contrast determining factors. Photographic 
emulsions, m varying degrees of inherent contrast, 
from very low to very high, are available. Your choice 
of emulsion contrast is influenced by the nature of the 
subject and vhether it is desirable to decrease, 
maintain, or enhance contrast. It i., therefore, 
important to choose your film with its inherent 
contrast in mind. 

Negative density is the result of exposure and 
development. The difference between the high and low 
densities of the various areas of the emulsion is called 
contrast. A bright area of the subject reflects a great 
amount of light that produces a correspondingly heavy 
density in the negative (highlight). A dark area reflects 
little light, resulting in a correspondingly thin density 
(shadow) in the negative. 

The subject brightnesses in between these light and 
dark areas register as various densities called middle 
tones. The difference in brightness, from the brightest 
highlights to the deepest shadows, is the contrast. 
Normal contrast is represented by a full range of 
densities, including highlights, middle tones, and 
shadows. High contrast does not have a full range of 
densities, it consists primarily of highlights and 
shadows with little or no middle tones. Low contrast 
has very little density differences. 

Emulsions are manufactured with varying degrees of 
inherent contrast for different applications. High- 
contrast (process) film is used to copy high-contrast 
black-and-white subjects, such as line drawings. 
Medium and low-contrast films are ujed to record a 
longer range of tones as in a portrait. Therefore, the 
selection of the film should be governed by the contrast 
of the subject and the rendition desired. 

The inherent contrast is the maximum contrast that 
an emulsion can produce with a minimum variation in 
exposure intensities. Usually, emr^tr^^*^ ^hat have the 
slowest speed have the highest i contrast. The 

reason is that the slow film h aaller and more 
uniform silver halide crystals that respond more slowly 
to light of low intensities relative to light of high 
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intensities. The fast films have larger crystals, due to 
the ripening during manufacture, and these films 
respond to lower intensities of light much more rapidly 
compared to the higher intensities than the slower 
films. This tends to flatten out or lower the contrast of 
faster films. 

Contrast of the final negative can be influenced by 
many other factors. Development has a definite effect. 
In general, the greater the development, the greater the 
contrast. The lighting conditions of the original scene 
and the reflectance values of the subject determine the 
contrast of the scene you shoot. Therefore, it is very 
important to match the film and developer 
combination to the scene in terms of the final contrast 
you want to achieve. 

Exercises (220): 

1. Define contrast in terms of density. 



2. In terms of density, state what is a normal contrast 
negative. 



3. Identify what speed of film would have the higher 
inherent contrast. 



4. State the effect that development has on contrast. 



221, Complete statements about resolving power. 

Resolving Power. Resolving power is the inherent 
property of an emulsion to resolve (reproduce) fine 
detail in the image. Resolving power is often expressed 
as the number of lines-per-millimeter (a millimeter is 
approximately 1/25 of an inch) that can be 
individually distinguished in the photographic image. 
Hence, the shorter the distance between the individual 
lines, the higher the resolving power. Or, the more lines 



per millimeter, the greater the resolving power as 
shown in figure 3-4. 

Resolving power can be compared with several other 
characteristics of any film, as shown in figure 3-5. It is 
affected by so many factors that no one factor can be 
stated as the determining one except when particular 
conditions are stated. As with grain, to make high- 
quality enlargements from your negatives, you should 
select a film with high-resolving power. 

The effect of exposure on resolution is significant. 
Resolution declines appreciably with overexposure or 
underexposure. Emulsions designed specifically to 
produce maximum resolving power may have an 
optimum density quite different from the optimum 
density for normal films. Therefore, even though a film 
is capable of resolving a large number of lines per 
millimeter, this is not necessarily an indication of what 
image quality the film will produce under actual 
operating conditions where subject contrast, 
processing, and exposure cannot always be at the 
optimum level for maximum resolution. 

The resolution of films is constantly being improved. 
Usually, the very high resolution materials have 
extremely slow speed and very high contrast, which, as 
you recall, is characteristic of all the ultrafine grain 
emulsions. Fine grain is ^ ^e of the prime factors in high 
resolution emulsions. Another important factor is 
correct processing. As you can understand, the choice 
of a particular film for a mission involves compromises 
between speed, grain, contrast, latitude, ana resolving 
power. 

Exercise (221): 

1. Complete the following statements concerning 
resolving power. 

a. Resolving power is affected by 

photographic factor(s). 

b. Over or under will cause resolution to 

decline. 

c. Normally, film havir.g very slow 

and contrast has the best resolving 

power. 

222. State the color sensitivity of oi thochromatic film 
and explain its limitations. 
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Orthochromatic Film. The earliest film was sensitive 
only to blue light. Evenutally, dyes were added to blue- 
sensitive emulsions to make the silver halides sensitive 
to green light as well as to blue light. This film was 
named orthochromatic (true color) because it was felt 
that the ultimate in color sensitivity had been reached. 
The term was incorrectly applied, however, since the 
emulsion is not sensitive to red and, therefore, does not 
reproduce red in its correct shade of gray. 

Ortho films, as they are often called, are made in 
several speeds and color sensitivity variations. They 
are excellent for many uses, provided that their 
incorrect rendition of the color red is taken into 
consideration when the scene is being photographed. 
Since they are not sensitive to red; red light does not 
(for practical purposes) make an image on the film. 
Therefore, after processing, red objects are relatively 
transparent on the negative and darker than normal on 
the print. 

Exercise (222): 

!. Specify the color sensitivity of orthochromatic film 
and explain why this limits its use. 



223. Identify characteristics of panchromatic film. 

Panchromatic Film. After dyes which could 
sensitize an emulsion to the green wavelengths of light 
(orthochromatic) were developed, researchers 
developed dyes that could sensitize silver halides to 
even longer wavelengths. This enabled the 
manufacturers to produce panchromatic emulsions 
that were sensitive to blue, green, and red light. The 
first panchromatic film came closer to approximating 
the sensitivity of the human eye than either the blue 
sensitive or orthochromatic emulsions. 

Through further research, two additional and 
distinctly different types of panchromatic emulsions 
were made. Panchromatic emulstions are classified as 
types A, B, and C. The original panchromatic 
emulsion, type A, has limited green sensitivity, and for 
this reason is not very popular today. Most of the 



current panchromatic emulsions are types B and C. 
Type C has considerably greater red sensitivity than 
type B. The sensitivity of type B film closely compares 
with the sensitivity of the eye. 

Why is a panchromatic film desirable? Several 
factors are involved. For one thing, the red .sensitivity 
of the emulsion tends to make the emulsion more 
sensitive to light and, therefore, promotes increased 
emulsion speeds. Red sensitivity is also important in 
trying to achieve orthochromatic rendition. 
(Orthochromatic rendition is rendering the scene in 
terms of gray tones in the same manner as the eye sees 
the scene.) Many panchromatic emulsions have the 
capability of recording fine detail and of producing 
good contrast. For these reasons, panchromatic film 
has become the standard black-and-white film for 
almost all missions. 

Exercise (223): 

1. From the following list, identify which 
characteristics apply to panchromatic film. 

a. Sensitive only to blue light. 

b. Poor tonal separation. 

c. Sensitive to red light. 

d. May be used to achieve orthochromatic 
rendition. 

e. Type A film is very sensitive to green light. 

f. Type C film is very sensitive to red light. 

224. Identify the characteristics of diHerent types of 
Polaroid films. 

Polaroid. Photographers sometimes use Polaroid 
film to produce photographs when there is insufficient 
time for conventional processing methods, as in police 
work. As a training aid, Polaroid film provides a 
means for learning many photographic principles 
without the delay required for normal film processing 
and printing. Polaroid, which can produce a positive 
image within a matter of seconds, is also ideal for 
checking lighting or composition prior to using 
conventional film. 

The Polaroid system is a specialized silver halide 
process. The outstanding feature of this system is that a 
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finished print is available to the photographer in a 
matter of seconds after exposure, since the entire 
process can be carried out in the camera (or outside in 
some later models.) The positive image is developed by 
diffusion transfer that causes the latent image to be 
physically developed in a chemistry containing a silver 
halide solvent (hypo). In the Polaroid system, the 
exposed negative is developed in a high viscosity 
monobath solution. This solution is sandwiched 
between the exposed negative and the non-light 
sensitive positive transfer sheet. After a suitable 
developing time has elapsed, the two sheets are 
separated, and the positive image is contained in the 
transfer sheet. 

Polaroid makes available a variety of film for 
different purposes including copy work and infrared 
recording. The following is a descriptioi. f the more 
common types. 

Types 42 and 52. Both of these films have medium 
speed, good tonal ranges, fine grain and medium 
contrast. Type 42 is a roll film producing a 31/2" x AVi" 
(9x11 cm) image size with an ASA speed of 200. Type 
52 comes in single exposure packets producing a 4" x 5" 
(10 X 13 cm) image size with an ASA of 400. 
Development time for both films is 15 seconds at 75^ F. 
(2.1,9*=* C). 

Types 105 and 55 P/N. Type 105 is a 3^/4" x 4»/4'' (8.5 
X 10.9 cm) eight-sheet pack film with an ASA of 75. It 
produces medium contrast fine grain prints and a 
negative that can be used for normal print production. 
55 P/N has the same capability but in single 10 x 13 cm 
exposure packets with an ASA of 50. 

Types 47, 57, and 107. Type 47 is a roll film with an 
imageareaof 3'/i''x 4!/2''(8.5x 1 1 cm). Type 57 is a lOx 
13 cm single exposure packet film. Type 107 comes in 
8.5 X 10.9 cm film packs. All three of these 
panchromatic film types have an ASA of 3000, which 
makes them ideal for photography of high-speed 
events, many scientific applications, and ?rncral 
photography. As with conventional materials navmg 
high speed, resolution on the paper positive is low 
compared to slower films. 

Exercise (224): 

1. Match the Polaroid film types 4s, id in column A 
with the appropriate description listed in column B. 

Column A 

1. Tvpc 42. 

2. Type 52. 

3. Type 105. 

4. Type 47. 

5. Type 57. 



6. Type 107. 



Column B 

a. ASA 3000 pack film. 

b. Film hiK an ASA of 50 and 
produces both a positive and 
useful negative. 

c. Roll film with an .ASA of 
200. 

d. Roll film with an ASA of 
3000. 

e. Pack film thai produces a 
negative and a positive. 

f. Single expoe:ure pack film 
with an ASA of 3000. 

g. Pack film with an ASA of 
400. 

h. Single exposure packet film 
with an ASA of 400. 



225. State characteristics of infrared film and 
procedures for its use. 

Infrared Film, Infrared film is sensitive to the 
infrared (generally in the region of 700 to 900 
nanometers in wavelength) portion of the 
electromagnetic spectrum that wc consider to be 
invisible radiation. Even though infrared is not visible 
to the human eye, this film can "see" it; consequently, 
an exposure can be made. 

In addition to the infrared sensitivity, the film is als 
sensitive to some ultraviolet and visible blue lieht. 
Because of the blue sensitivity, a filter must be used 
over the lens to absorb the blue light in order to obtain 
the proper infrared effect. Generally speaking, any 
deep red filter can be used; however, it is advisable to 
follow the manufacturer's recommendations. Figure 3- 
6 shows the sensitivity of infr er ulsions. 

Infrared film has many applications in conventional, 
as well as aerial and scientific photography. In 
situations where sharp definition and contrast 
differentiation for distant objects are required, 
infrared film has definite advantages. The use of a 
panchromatic film in combination with a red filter 
provides good haze penetration where distant objects 
would otherwise be obscured. Although this haze 
penetration is good, the use of infrared film gives even 
greater haze penetration. 

Since the infrared radiation has long wavelengths, it 
will not focus in the same plane as visible light. Because 
of this, it is necessary to refocus the lens. The lens-to- 
film distance must be slightly increased. Many newer 
cameras are equipped with an index mark to show the 
infrared focus point. If this point is not marked, it is 
advisable to use a small diaphragm opening to obtain 
as much depth of -fecntt asp ossible. -f-i^loC 

One of the features ol an exposure taken outdoors 
on infrared filni is the peculiar effect in the areas of 
natural vegetation. Normally, it would seem as though 
green subjects would produce very little exposure. This 
is true where the objects arc colr^ed -jreen. Natural 
foliage that contains chloroph\ no v. over, causes a 
heavy exposure. The foliage, therefore, appears very 
white on a print. Infrared photography is used 
extensively by conservationists to identify diseased 
trees and plants. Corr.pare the difference between 
figure 3-7, a print made from an infrared negative, and 
figure 3-8, that was made from a panchromatic 
negative. 

Crime labs use infrared photography to detect 
forgeries and erasures, to decipher charred documents, 
to distinguish between various dyes, ^tc. In addition. 
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Figure 3-6. Sensitivity of infrared emulsion. 
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infrared film is useful in medical photography and 
other scientific and technical applications where 
infrared radiations are to be recorded. 
Exercises (225): 

1. When using infrared film, a filter should 

be used. 



2. Infrared film gives better penetration 

than panchromatic film. 

3. To insure proper focusing, the lens-to-film distance 
must be when using infrared film. 

4. Natural living foliage will produce a 

exposure on infrared film. 
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CHAPTER A 



Photographic Optics 



TWO photographers were talking one day about 
something they had both seen. It seems they had seen a 
beggar on the street corner. The first said, "Did you see 
thai pathetic beggar back there?'' The second 
photographer said, "Yes, he was in terrible shape, old, 
decrepit, poor, and filthy. Just pathetic, I felt so sorry 
for him.'' "I felt the same way," said the first guy, "and 
cave him a dollar. What did you give him?" "Oh," said 
:u r,nd photographer, "I gave him f/8 at 1/ 100 

don t expect you to get quite this wrapped up in 
photography and optics, but you should know about 
the terms and principles that deal with optics. 

4-1- Focal Length 

"Focal length" is a term that is used to identify every 
lens. Therefore, it is a term you should be familiar with. 

226. Define the term focal length. 

The term focal length is defined as thedistance from 
the optical center of the lens to the image produced by 
the lens at the focal plane, when the lens is focused on 
infinity (fig. 4- 1 ). The optical center of a lens is a point, 
usually within a lens, at which the rays of light from 
different sources entering the lens are assumed to cross. 
For normal lenses, "infinity" is a condition that exists 
when light rays from distant objects enter the lens in a 
nearly parallel attitude. When the lens is focused at 
infinity, objects beyond the nearest point of infinity are 
always in focus. The focal length is expressed in inches 
or millimeters, and usually is engraved on the lens 
barrel. 

Exercise (226): 

I. Define 'focal length" and "infinity." 



! S/f*«»d and Aperture 



Uehne i, as speed." 



ussed f/st^ps and apertures, 
iiow to compute an f/stop and 



227. Explain the f/stop formula and define slow and 
fast lenses. 

The aperture is the opening inside the lens that 
permits light to pass through to the film when the 
shutter is open. The actual size of the aperture is 
controlled by a diaphragm. The size of the aperture for 
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a given diaphragm setting is indicated by a particular 
f/stop number engraved on the diaphragm ring. 

Lens Speed. You may have heard photographers 
talking about slow and fast lenses. You have probably 
guessed that this doesn't mean the lenses are on the 
track team. It means that a fast lens has a bigger 
maximum aperture than a slow lens as shown in figure 
4-2. 

If the maximum aperture of a 100mm lens is 50mm 
then the lens is called an f/2, 100mm lens. This is 
determined by using the formula f = FL/D. That is, f 
(2) = FL(IOO) ^ D(50). Another example of the lens 
speed formula may help. Suppose you have a 50mm 
lens with a maximum aperture of 6.25mm. What is the 
speed of your lens? Substituting in the formula, f = 
FL/ D you have, f = 50 ^ 6.25, or you have determined 
that you have an f/8, 50mm lens. 

What you have really discovered is that you have a 
very slow lens: the maximum aperture is f/8. 

It is not extremely important for you to be able to 
compute the speed of a lens. But it is important that 
you know the difference between fast and a slow lens 
and how to tell which is which. We have included the 
lens speed formula to help you understand how the 
speed is determined. 

Now you know that if you have a choice between two 
100mm lenses, one an f/2 and the other an f/4, the f/2 
lens is faster. This is important if you know that there 
will be little light where you need to take your pictures. 
For example, suppose you need to shoot pictures of the 
base Softball team playing a night game. Since you 
know that the f/2 lens is faster than the f/4 lens, you 
would take your f/2 lens. 
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All good lenses have an adjustable diaphragm to 
control the aperture of the lens. As the diaphragm is 
rotated to change the aperture, the appropriate f/stop 
is aligned with an indicator mark. The f/ stops marked 
on the lens barrel are not always full stops. Due to lens 
dcbign, they may start at a half -stop or a three-quarter 
stop. In such cases, the next f / stop is usr ^.lly a full stop. 
To insure accuracy in figuring the exposure from one 
f/stop to the next, you should learn the full stops. 



Exercises (227): 

i. Define each factor in the formula f 
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2. What does the term "fast lens" mean? 



3. What does the term "slow lens" mean? 



4. Is an f/4JA0mm lens faster or slower than an f/2, 
100mm lens? 



4-3. Circle of Illumination 

The circle of illumination as projected by a lens 
concerns a concept of optics that you need to 
understand. It has practical application that will be 
especially important to you when you work with view 
cameras. But right now we are interested mainly in its 
definition. 

228. Define circle of illumination and usable circle of 
illumination. 

Every positive lens projects a circular field of light. A 
positive lens converges rays of light toward the axis of 
the lens. A negative lens, which is unsuitable by itself 
for photographfejlS, causes the rays to diverge. (NOTE: 
A positive lens is thicker at the center than at its edges. 
A negative lens is thicker at its edges than at the center.) 

If you look at the circle of illumination projected by 
a positive lens (fig. 4-3) you will see that the light is 
brighter in the center than at the edges. The circle of 
illumination is the total light of the circle. Since the 
light falls off at the edges, this area of the circle of 
illumination of a lens is not used. 

That brings us to the usable cirlce of illumination. 
The usable part of the entire circle of illumination is 
that part that is bright enough to produce usable 
images. This is a lot like the circle of light produced by 
a flashlight. When you use a flashlight, you try to keep 
what you are looking at in the center of the beam of 
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MAXIMUM COVERAGE 
ACTUAL COVERAGE 
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Figure 4-3. Circle of illumination. 
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light. As the object you are looking at gets closer to the 
edge of light, you can't see it as well. 

The usable circle of illumination sets the limit on the 
film size you can safely use. It also limits the amount of 
correction you can use on a view camera. Figure 4-3 
shows the circle of illumination and the usable circle of 
illumination. 

Exercises (228): 

1. Define the circle of i^' 



2. Define the usable circle of illumination. 



4-4. Angle of Field and View 

Angle of field and angle of view are terms that are 
dependent on two concepts you have just learned: focal 
length and circle of illumination. 

229. Define angle of field and angle of view. 

The focal length of a lens is a determining factor in 
the coverage of a lens. The maximum coverage of a lens 
is expressed in degrees as the angle of field. The angle 
of field of a lens is the widest angle at which light enters 
the lens and produces the usable portion of the circle of 
illumination. The maximum size of film that can be 
used with a lens depends on the angle of field, since any 
part of the film extending beyond the usable circle of 
illumination yields an indistinct image. 

The size of the film ordinarily used with a lens is also 
limited by adjustments of the lens and film position. 
This necessitates the use of a smaller size film, because 
such adjustments sometimes move the film about in the 
circle of illumination or the position of the circle of 
illumination is changed by moving the lens. The angle 
of view of a lens is, therefore, the angle of light that i*; 
necessary to provide adequntc covr geof film a 
is being used ^ s tv. . - ^g^c Aic^i. he 
*r.^U* o^' ff-"-.^ -ciew .4 4. 



Exercise (229): 

1. Define angle of fi .ld and angle of view. 

4-5. Resolution and Definition 

Resolution and definitions are terms that are used to 
aL..cribe the "sharpness" or image quality produced by 
a given lens. 

230. Define "resolution" and "definition" and briefiy 
explain hoM¥ they are determined. 

Resolution. The term resolution or resolving power 
refers to the ability of a photographic lens or material 
to record fine detail. The normal method of measuring 
this quality is to photograph a suitable test pattern at a 
greatiy reduced scale, and then examine the developed 
image under adequate magnification to calculate the 
smallest detail that is resolved. Resolving power 
should usually be considered with respect to a lens-film 
combination. The resolving power of a lens by itself 
indicates little because ihe final photographic product 
is a result of the combination of the lens and film. 

The resolving power of a lens-film combination 
differs with variations in exposure, development, and 
subject contrast. Because of the effect of variables on 
the resolving power, the measurement is usually 
determined under strictly controlled conditions. Many 
different test patterns have been used by the 
photographic industry to determine resolving power, 
and the Air Force closely regulates its measurement in 
determining lens quality. At the present time the 
reatings of resolving power are given in ierms of the 
lines-per-millimeter that can be distinguished. 

The resolving power, as obtained for a given focus 
position at the various angles out to the corners of ^hc 
sensitized material, is weighted by theperc^r i'- 
area of the zone, in which they occur, of\\^ - ^ica 
ot the picture. 1 his sytem of lating resolvii.^ .ver is 
^-^i>\i n by the term "area weighted -average reso. .tion." 
. he point that is most importa- photographically is 
not only the maximum resolv.^u power, but whether 




Covoroge of 
lens With plate 



Films can be moved within the usable 
portion of the circle of illumination as 
shown by the dotted lines 



Figure 4-4. Angle of view. 
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the resolving power is ample over the entire format and 
over the range of densities or tones that are to he 
recorded when making the negative. 

Deflnition. The term '^photographic definition'' 
refers to the quality aspect of a photograph that is 
associated with the c^urity of detail. Since 
photographic definition is impression made on the 
mind of an observer when ne views a photograph, the 
concept of definition becomes subjective and depends 
on the viewer. Definition is a composite effect of at 
least four factors: 

• Resolving power. 

• Sharpness. 

• Graininess. 

• Tone reproduction. 

Exercises (230): 

1. Define resolving power and briefly describe how it 
is calculated. 



Pressure or a hard rubbing action along the surface of 
the lens. 
Exercises (231): 

1. What is the purpose of coating a lens? 



2. How should you clean a lens to prevent destruction 
of the lens coating? 



4-7. Normal Focal Length Lens 

Today, the photographer has a tremendous number 
of lenses to choose from to achieve the results he wants. 
Yet every camera comes with a "normal lens. 

732. Specify the rule for calculating the focal length of 
a normal lens. 



2. Define definition and briefly describe how it is 
determined. 



4-6. Coating 

The coating on the surface of a lens affects its ability 
to resolve fine detail. Different manufacturers proudly 
exclaim the virtues of their lenses, and how well their 
coatings improve performance. You don't need to be 
able to rebut any of these claims, but you should be 
familiar with lens design characteristics. 

231. Describe the purpose of a lens coating and the 
proper cleaning procedures necessary to preserve the 
coating. 

For many years, it had been known that old lenses 
that had become tarnished with a bluish coating 
actually transmitted more light than new lenses. It is 
now common practice to coat lenses with a layer or 
layers of special coating that minimize internal 
reflections, thereby reducing optical flare (reflections 
off the glass surfaces of the lens) and improving 
transmission. By examining the front of a lens you will 
notice a slight color tinge (blue, yellow, etc.); this is 
caused by the lens coating used by the particular 
manufacturer. 

Proper cleaning procedures should be observed to 
insure that this lens coating is not rubbed off. To clean 
a lens, first brush the surface with a fine brush to 
remove any foreign particles, then gently wipe the 
surface with a a e ft aloth m photographic lens tissue 
(not lens tissue for eyeglasses or wiping your nose), 
moistened with a recommended lens cleaner, iht \ow> 
UW thti ' i h % "poliohod'' w i lh a. chanioiG . The key 
throughout the cleaning procedure is to avoid undue 



The normal lens is considered to have a focal length 
that is about equal to the diagonal dimension of the 
film being used. The angle of coverage of a normal lens 
is approximately 45°. Normal lenses are usually the 
^fastest'' lenses that are available and are therefore 
used for available light work. For the following 
standard film sizes, the following focal lengths are 
considered "normal.'' 

S'o, mal Focal 

Film Size Lenf^ih 

-"^'^"^"^ 50mm 

120 (pmduciniz 2V^ x 2'i» image) 80mm 

120 (producing 2V^ x 2\<x image) 90. 

^ 5 150mm 

*^ '0 300mm 

Exercise (232): 

1 . What is the rule for calculating the focal length of a 
normal lens? 



4-8. Wide Angle Lens 

The wide angle lens has a shorter-than-normal focal 
length. That is, the focal length is less than the diagonal 
dimension of the film that is being used. Wide angle 
lenses have characteristics which you should be aware 
of. 

233. Specify characteristics associated with the wide 
angle lens. 

One of the main advantages of the wide angle lens is 
that it r .ts a wider subject area than that covered by 
a norniui focal length lens at a given lens-to-subject 
distance. Typically, wide angle lenses cover from about 
60° up to 180° for so-called "fisheye^^ lenses. This 
feature makes a wide angle lens the choice when you 
have a short lens-to-subject distance and you want to 
include as much of the subject as possible in the 
picture. Another advantage is that a wide angle lens 
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has greater depth of field than the normal lens when 
both are used at the same lens-to-subject distance and 
aperture. This feature has made the wide angle lens a 
favorite of many photojournalists. They stop down 
their wide angle lens to a moderate aperture (for 
instance, f/ 1 1) to insure adequate depth of field at the 
average lens-to-subject distance they are using. Then 
they rely on depth of field ("zone focus") for sharpness 
rather than focusing each shot during fast moving 
events. 

The advantages of the wide angle also create some 
problems to be considered. The wide angle coverage 
often produces a challenge to compose all of the 
picture elements effectively. Many beginning 
photographers choose a wide angle lens because they 
can get more in their pictures. This often leads to 
compositions that are confusing because of an absence 
of a strong point of interest. This is particularly true 
since the relative subject size is smaller as compared to 
a longer focal length lens at the same shooting distance. 
In addition, the wide angle creates distortions resulting 
in elongation or curving of lines that may not be 
pleasing. Also, because of the complex nature of many 
wide angle designs, the lenses tend to be sharper in the 
center than at the edges. This necessitates stopping 
down the lens a couple of f/stops to insure better 
sharpness. 

Taking all these things into consideration, the wide 
angle lens can be very effective when shooting in 
cramped quarters, when covering fast breaking news 
events, when photographing scenics, and for obtaining 
an overall shot of the scene (establishing shot). 

Exercise (233): 

1. Complete the following statements on the 
characteristics of wide angle lenses. 

a. Wide angle lenses have than 

normal focal lengths. 

b. At a given lens-to-subject distance, the subject 

will appear when using a wide 

angle lens than one with a longer focal length. 

c. At a given aperture and lens-to-subject distance, 

you will obtain more 

when using a wide angle lens than when using a 
normal lens. 

d. Generally speaking, wide angle lenses are 
sharper in the than at the 

4-9. Long-Focal-Length Lenses 

Now that you have become familiar with normal and 
wide angle lenses, you will learn about long-focal- 
length lenses. 



to be of special design but are often the result of taking 
a lens designed for a larger camera and using it on 
camera having smaller film size. For example, you may 
be using a 4 x 5 press camera that is normally equipped 
with a 150mm lens. If this lens were replaced by a 
300mm lens used on an 8 x 10 camera, the 300mm lens 
w^ould be a long-focal-length lens on the 4x5 camera. 
(It is pointed out in the next section that a telephoto 
lens achieves the long-focal-length effect through 
special design.) 

The advantage of a long-focal-length lens is like a 
telescope, that it has a narrower angle of coverage 
(about 35° or narrower), and produces a larger image 
size than a normal lens at the same lens-to-subject 
distance. This makes the lens ideaffor portraits, sports, 
photography, and nature photography. Such a long- 
reaching lens makes it easier for the beginner to isolate 
his subject to achieve better composition. 

There are disadvantages to using a long-focal-length 
lens. One problem is that unless the lens was designed 
for the camera that is being used, it may be difficult to 
attach properly. The size and weight of the lens may 
change the balance of the camera and require proper 
tripod support. Rigidity is further required because 
camera-movement is magnified by this type of lens. 
Long-focal-length lenses are slow and require using 
high speed film or supplementary lights. Finally, the 
depth of field of a long-focal-length lens is inherently 
less at a given aperture than a normal or wide angle lens 
at the same lens-to-subject distances. This problem is 
compounded by the fact that fast shutter speeds needed 
to prevent camera shake exclude small apertures. 

NOTE: Long-focal-length lenses are primarily 
applicable to view and press cameras that use bellows 
for focusing and lens boards to interchange lenses. 
These features permit the interchange of lenses 
designed for different film formats which does not 
apply to small cameras. 

Exercises (234): 

1. How would you define a long-focal-length lens? 



2. Why is it easier to achieve better composition with 
the long-focal-length lens as compared with shorter 
lenses? 



3. Why do you need to use high shutter speedo when 
photographing with a long-focal-length lens? 



234. Give selected characteristics of !ong-focal-length 
lenses. 

Long focal length refers to any lens that has a focal 
length greater than normal (i.e., greater than the 
diagonal dimension of the film) and relies on this fact 
to produce a large image size. Such lenses do not have 



4-10. Telephoto Lenses 

Though the terms telephoto and long focal length 
have been used interchangeably, the term telephoto is 
properly applied only to lenses that have a particular 
optical design. Telephoto lenses have become the 
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standard for long-reaching lenses designed for the 
small roll film cameras which you will be using. 

235. Identify correct and incorrect statements about 
characteristics that apply to telephoto lenses. 

A telephoto lens gives a larger image than does the 
conventional lens at the same lens-to-subject distance. 
This is achieved by using a combination of increased 
focal length and a negative rear element spaced some 
distance away from the positive-image forming 
element. This type of design "pushes" the optical (not 
physical) center of the lens forward so that it is in front 
of the positive image forming element. This enables the 
lens to have an effective focal length that is longer than 
its actual physical length (see fig. 4-5). Due to the 
shorter length, the telephoto lenses are lighter and less 
bulkier ihan their traditional long-focal-length 
counterparts which depended on focal length alone. 
The telephoto type is therefore ideal for small cameras. 

The advantages and disadvantages of using a 
telephoto lens are similar to those of the long-focal- 
length lenses. A telephoto produces a greater image 
size and a narrower angle of field than normal lenses. 
Telephoto lenses are therefore invaluable for sports, 
nature studies, and individual portraits. Their limited 
depth of field and narrower angle aid in composition 
by emphasizing the main subject. Their long reach 
permits the photographer lo work farther away and 
this is important with many live subjects. The main 
disadvantages are that telephoto lens are usually slow 
thus they emphasize any kind of camera shake. (A 
good rule of thumb is that you should use a shutter 
speed approximately equal to the length of the lens. If 
the lens is 100mm, then use a shutter speed of 1/125; if 
the lens is 500mm, then use a shutter speed of 1/500.) 

Exercise (235): 

1. Identify each of the following statements 
concerning telephoto lenses as true or false. 

a. The telephoto lens achieves its photographic 
affect by using a special optical design. 

b. Telephoto lenses are more convenient to use 
than long-focal-length lenses. 



c It is more difficult to emphasize the subject when 
using a telephoto lens than when using a wide- 
angle lens. 

d. When using a 250mm lens, your shutter speed 
should be about 1/250. 

e. Telephoto lenses are more suitable for available 
light work than normal lenses. 

4-11. Zoom Lenses 

Zoom lenses are generally thought of as special 
purpose lenses. They do have some advantages, 
disadvantages, and certain applications. 

236. List one advantage and one disadvantage of 
zoom lenses. 

A zoom lens gets its name because of its ability to 
zoom in or out from the subject. That is, from one 
camera position you can use a zoom lens to get the 
effects of your normal and telephoto lenses. 

If your subject is close to you, you can use the 
normal focal length position. Then if your subject 
moves away from you, you can adjust the focal length 
and keep the image size pretty much the same. The 
obvious advantage is that you can change focal 
lengths, without changing lenses. 

Nearly everything with an advantage has some 
disadvantages. Zoom lenses are no different. The main 
disadvantage with a zoom lens is that it does not 
produce sharp images. This is all right if image 
sharpness is not a critical factor. 

Zoom lenses also let you be creative as shown in 
figure 4-6. 

Exercises (236): 

1. What is an advantage of a zoom lens? 



2. List one disadvantage of a zoom lens. 




Figure 4-6. Zoom lens effect. 



4^12. image Size Control 

As a photograph r, yoii ne^d to carefully consider 
the relative size of your subject and other picture 
elements. Not only is this an important aspect of 
composition, but it is also a vital element throughout 
the reproduction cycle. 

^37. Describe the two photographic controls that are 
used to determine image size. 

Given a particular film format, two factors that 
control image size are focal length of the lens and the 
lens-to-subject distance. The longer the focal length, 
the larger the image on the film for a given lens-to- 
subject distance. Therefore, by using a camera with an 
interchangeable lens capability and by having a 
selection of lenses, the photographer can control image 
size for any given shooting distance. Conversely, for 
any given focal length of lens, the closer you are to the 
subject, the bigger the image will be. (Unfortunately, 
many lenses do not focus closer than a couple of feet 
from the subject.) You should, therefore, always 
balance between shooting distance and focal length to 
achieve the results you want. 

Exercise (237): 

1. Identify and describe the two controls that can be 
us id to determine image size. 



4-13. Perspective 

You can see objects in three dimensions, but a lens 
forms images in only two dimensions (height and 
width). The missing dimension, depth, is suggested by 
the relative position and size of the objects in tne 
image. Foreground objects are large, and background 
objects appear smaller. The relation of these objects, 
called perspective, is of considerable importance 
because it controls the naturalness of the picture. 

2^8. Define perspective. 

Again, let us define perspective. It is the impression 
of depth when a 3-dimensional scene is represented in a 
2-dimensional photograph. We are trying to make a 
distinction between perspective and perception. The 
perspective is there when you position the camera. 
That is, things close to the camera will appear to be 
close in the finished picture. The only way to make 
them appear to be far away is to move the camera. 

Nothing will change the relative perspective. 
However, focal length of the lens can change your 
perception For instance, recall the telephoto shot of a 
baseball pitcher ar^ ibg^ catcher you see on the 
Saturday ballgam^^ou can tell that the catcher is 
farther away than the pitcher. But because of the long 
focal length your perception is changed. It now 
appears as though the pitcher and catcher can shake 
hands. 

The change of lenses will change image size but will 
not change the relative position of the pitcher and 
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catcher. Wc can safely say then that pcrspccii\c is 
controlled completely by the camera position. 

Exercises (238): 

1. Define perspective. 



2. Will focal length change perspective? Explain. 



4-14. Depth of Field and Focus 

Depth of field end depth of focus are interrelated 
optical fac ors that affect the sharpness of your 
photographic images. Both of these concepts are 
important and, in particular, depth of field should be 
considered with every photograph you take. 

239. Define depth of Held and hyperfocal distance. 

Depth of Field. The zone extending in front of and 
behind the point of sharpest focus throughout which 
focus is acceptable is the depth of field. Figure 4-7 
graphically shows this zone of acceptable focus. 

The application of depth of field is very important 
because practically all photographic subjects, except 
flat copy subjects, are in more than one plane and 
therefore have depth. It is very important for you to be 
able to control and calculate what parts of the subject 
will appear sharp to the viewer. 

The following factors within the control of the 
photographer all influence depth of field. 

• Focal length. Other factors remaining constant, 
the shorter the focal length of the lens, the greater the 
depth of field. 

• Lens to subject distance. Other factors remaining 
constant, the farther the object is from the lens, the 
greater the depth of field. 

• The aperture (diaphragm). Other factors 
remaining constant, the smaller the f/stop setting, the 



greater the depth of field (see fig. 4-8). (It should be 
emphasized, however, that stopping down the 
diaphragm does not improve the sharpness of the point 
focused upon, but rather makes points to the front and 
rear sharper. In fact, due to the optical problem of 
diffraction, stopping down to the sn:iallest aperture 
setting may actually cause an overall loss of image 
quality.) 

To summarize by example, when you use a wide 
angle lens stopped down to f / 16 to *^hoot a scenio. you 
will ha^ e great depth of field; but when you use a 
telephoto lens opened to f/2.8 to shoot a head and 
shoulder portrait, you will have very little depth of 
field. It is therefore important to consider these factors 
every time you shoot. Depth ot field can be a creative 
tool. A limited depth of field can make the subject 
stand out, while great depth of field can produce wide 
ranging detail. The choice is yours, but you should 
know what you are doing and why you are doing it. 

The actual depth of field for any given shooting 
situation can je measured. Lens manufacturers 
produce depth-of-field tables that tell you the exact 
area covered by a given lens, lens to subject distance, 
and f/stop combination. Also, depth of field scales are 
engraved on many lenses. Figure 4-9 illustrates a lens 
that provides a depth of field scale. To calculate the 
depth of field for a given focusing distance (10 feet, 3 
meters in the illustration) and a given aperture (F/8), 
refer to the numbers on either side of the focusing 
index that relate to the aperture being used and then 
read the distance opposite the f/stop number. For 
example, in the illustration, reading up from f/8 on 
each side gives a distance (using the foot scale) of from 
8 to 15 feet. Also, many single lens reflex cameras have 
a depth of field preview button that when depressed 
shows the image at the taking aperture. This gives you 
a rough visual idea of what areas will appear sharp. 

2/5ths Rule. The 2/5ths rule is another application 
of depth of field. The 2/5ths rule is a generalization 
that states; When a plane is focustd upon, for each 2 
feet in front of that plane that is in acceptable focus, 3 
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Figure 4-7. Depth of fieldj^ ^ q 
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IN FOCUS 



Figure 4 8. Diaphragm 

feet behind that plane will be in acceptable focus. The 
first step in applying this rule is to determine the 
nearest and the farthest points you wish to include in 
your depth of field. When this can be calculated, divide 
this total distance into fifths. Then, focus upon a plane, 
or subject point 2/5ths of the distance beyond the 
nearest acceptable plane. After this, stop down the 
diaphragm until the nearest and farthest planes come 
into acceptably sharp focus. (This procedure works 
with cameras that have ground glass focusing. If you 
are using a rangefinder camera, you will have to rely on 
your depth of field scale.) Study figure 4-10 to see how 
this works. 

The 2/5ths rule is exact only for the average scene 
(near the hyperfocal distance), but for all practical 
purposes it can be applied for any distance where the 
subject is greater than 6 feet from the lens. As the point 
focused upon comes closer to the lens, the 2-to-5 ratio 



APERTURE- 
INDEX 




FOCUSING 
INDEX 



DEPTH-OF- FIELD 
SCALE 



Figure 4-9. Depth of field scale. 



control of depth of field. 

gradually approaches equality until at 2 focal lengths 
between the lens and the subject, the ratio becomes 1:1. 

Hyperfocal Distance. The term "hyperfocal 
distance" refers to the distance from the lens to the 
nearest plane in acceptable focus when the lens is 
focused on an object at infinity. The hyperfocal 
distance varies with aperture and focal length. 
Everything from the hyperfocal point to infinity is in 
acceptable focus; everything from the hyperfocal point 
to the lens is beyond the limits of acceptability. The 
easiest way to set a lens for the hyperfocal distance is to 
set the infinity mark of the focusing scale opposite the 
selected f/stop engraved on the far side of the depth of 
field scale. This insures that the depth of field will cover 
from the nearest possible point to infinity. This is the 
way to maximize depth of field for a given 
aperture/focal length combination. Remember that 
each f/stop has a different hyperfocal distance. 
Exercises (239): 

1. Define depth of field. 



2. List and explain the three factors the photographer 
can use to control depth of field. 



3. If 



If you need to photograph an object that is 5 feet 
long, and you want the entire object in focus, how 
far into the object should you focus? 



4. Define hyperfocal distance. 
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Figure 4 -10. The 2/5lh rule. 



240. Define depth of focus. 

Depth of Focus. This is the zone or area within 
which the film can be moved before the image on the 
film becomes unsharp. Depth of focus varies with 
numerous factors. Just as depth of field, depth of focus 
is changed by focal length, lens to subject distance, and 
aperture. 

Like depth of field, depth of focus increases as the 
aperture is stopped down. Unlike depth of field, depth 
of focus increases as focal length increases, and 
increases as subject distance decreases. Depth of focus 
is a concern of the manufacturer, but it is a good idea to 
keep in mind when using a view camera where the film 
plane is moved about and in doing critical closeup 
work where precise focusing is essential. Figure 4-1 1 
shows the area of sharp focus or depth of focus. 

Exercise (240): 

1. Define depth of focus. 



4-15* Critical Aperture 

To get the best results possible from your lenses, you 
should know the critical aperture for each one. 

241. Define critical aperture. 

Physical limitations in the design of lenses make it 
impossible to manufacture a lens of uniform quality 
and performance from its center to its edges when used 
at all focusing distances and all possible apertures. 
Therefore, to obtain the best quality with most lenses. 
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many manufacturers recommend eliminating the use 
of the lens edge by decreasing the diaphragm opening 
about two stops from the largest aperture. This or any 
other aperture that transmits the sharpest image is 
considered the critical aperture. 

You should test each lens in your camera system and 
determine the critical aperture for each one. The 
critical aperture varies from type to type, brand to 
brand, and even within lenses with the same brand and 
description. By knowing how each of your lenses 
perform, you will be able to bring home the sharpest 
results. 

Exercise (241): 

1. Define critical aperture. 



4-16. Flare 

There are two general types of flare: mechanical and 
optical. Because they can reduce the sharpness of your 
images, you should know how each type can be 
eliminated. 
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Figure 4-11. Depth of focus. 
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Figure 4 12. Mechanical flare. 



242. Briefly explain the two types of flare and tel! how 
they can be reduced or eliminated. 

Mechanical Flare. Mechanical flare is caused by 
reflections that occur because of reflective surfaces on 
the inner side of the lens barrel, the camera, or 
anywhere else near the lens. Normally, mechanical 
flare is not an inherent characteristic of the lens, but it 
is the result of a damaged or burnished surface. Instead 
of being absorbed, light coming from the subject 
strikes such surfaces and is reflected onto the film. This 
flare can be eliminated by coating damaged surfaces 
with a nonreflective coating (fig. 4-12). 

Optical Flare. Optical flare is (fig. 4-13) caused by 
internal reflections from the glass-to-air surfaces of the 
lens. Optical flare is present to some extent in any lens 



having more than one element. Generally speaking, 
because of the greater number of glass-to-air surfaces, 
the more complex the lens, the greater the amount of 
optical flare. The problem of optical flare has been 
greatly reduced by coating lenses. The photographer 
can also help himself by always using a lens shade and 
not pointing the camera directly into the sun (fig. 4-14). 
Exercises (242): 

1. Briefly explain how mechanical flare is caused and 
how it can be corrected. 



2. Briefly explain how optical flare is caused and how 
it can be corrected. 
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Figure 4-13. Optical flare. 
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CHAPTER 5 



Photographic Filters 



AN AIRMAN WHO was in need of a new suit went 
into the local clothing store. The salesman showed the 
airman several suits. Finally the airman said, "This is a 
fine suit, but don't you have one like it in blue'7 

"Blue!" said the salesman, "Harry, put a blue filter 
over the light; the man wants a blue suit." 

In photography, filters are used to control the light 
striking the film. By effectively using filters, you can 
change the relative contrast between colors. You can 
isolate, subdue, enhance, or eliminate a color by using 
the proper filler. Filters, when thoughtfully chosen, 
can help you achieve better quality in your 
photographic work (or even help you buy a blue suit.) 

5-1. Construction 

Filters are primarily of two kinds — dyed gelatin or 
colored glass. Let us discuss the advantages and care 
for both. 

243. Specify specified characteristics of gelatin and 
glass filters. 

Gelatin Filters. The simplest filter is a sheet of dyed 
gelatin that can be cut into pieces of the appropriate 
size and held in front of the lens by a suitable holder. 
Gelatin filters are inexpensive and come in the widest 
variety of colors. Tnus, they are very popular for 
experimentation, color photography, and for use with 
odd-size lenses. The main disadvantage of a gelatin 
filter is that it is delicate. Scratches, discolored spots, 
and fingerprints will render the filter useless. 

Glass Filters. Glass filters are made out of dyed glass 
or by using a sheet of dyed gelatin between two sheets 
of glass. They come in a variety of sizes (designated in 
millimeters or series) and types. A glass filter may be 
either screwed into the front of the lens or held by a 
retaining ring (used for series filters). Glass filters are 
more expensive and durable than gelatin filters but do 
not come in quite the variety of colors and density 
ranges. Each glass filter should be treated just like a 
lens. Any lint or dust should be removed with a brush. 
Lens tissue moistened in lens cleaner should be used to 
remove fingerprints. 

NOTE: All filters, regardless of the method of 
manufacture, fade with use. It is, therefore, a good idea 
to replace your filters at regular intervals. 

Exercises (243): 

1. What are two advantages of using a gelatin filter? 



2. What is the main advantage of a glass filter over a 
gelatin filter? 



3. In time, what happens to any filter? 



5-2. Effects and Limitations 

The photographic filter is an optical device for 
controlling the transmission of light to the film. To 
understand the use of filters you apply what you know 
about the sensitivity of film and the color quality of 
light. U sing filters is easy and will greatly enhance your 
photographic work. In this section you will learn what 
a filter does to light. 

244. Identify the color, absorption, and transmission 
of different colored filters and for given conditions, 
identify likely problems in filter application. 

White Light. White light or visible light is composed 
of blue, green, and red wavelengths of light. These 
three colors are called the additive primary colors 
because none of these can be created by any 
combination of the other two. In addition, all three of 
these colors of light must be present to combine and 
create white light. If blue and green light are combined 
in equal quantities, they form cyan. A combination of 
blue and red light produces magenta, and green and 
red light combine to produce yellow. Cyan, magenta, 
and yellow are called subtractive primary colors. 

The color star in figure 5-1 shows the additive and 
subtractive primary colors in a logical arrangement. 
Notice that each color in the star has a color directly 
opposite it. Colors on opposite sides of the color star 
are called complementary colors. When each of the 
complementary colors of light are mixed in the correct 
proportion, they also produce white light. Magenta 
and green are complementary, and they can combine 
to form white light. Magenta is actually red and blue. 
When green is added, all three additive primary colors 
are present and white light is formed. In the same way, 
red and cyan are complementary, and blue and yellow 
are complementary. To repeat, red, green, and blue 
light combined in the correct proportions make white 
light. 

Filter Application. By us;ng a filter over a camera 
lens, we can employ what is known as sutractive color 
filtration. As this is explained, you should carefully 
study figure 5-2. 
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Figure 5-1. The color siar. 

First, let us consider the effect produced when the 
additive primary filters are placed in front of a white 
light source. Notice that each additive filter passes only 
its own color and absorbs the other two additive 
primary colors. It stands to reason then that when any 
two or all three of the additive primary colored filters 
overlap, no light is allowed to pass. 

Now consider the effect produced by subtractive 
primary filters. Each subtractive primary filter passes 
its own color - the two colors that combine to create it. 
As an example, a yellow filter passes yellow light, and 



since they combine to form yellow, also passes red and 
green. The yellow filter will not pass its complementary 
color blue, and for this reason a yellow filter is often 
referred to as a minus blue filter. ' Jotice that total 
absorption of light by subtractive primary filters 
occurs only when all three filters overlap. 

It is helpful to think of filters in terms of the colors 
they subtract from white. Red is a minus blue and 
green while cyan is a minus red, etc. (sec fig. 5-3). In this 
way the result of the finished print from a black and 
vvhite negative that was exposed by filtered light can be 
rapidly calculated. Any color that is passed will print 
light because it creates a greater percentage of negative 
density when compared with the color(s) of light that 
are absorbed. For example, suppose you are taking a 
photograph of a red barn. You are using panchromatic 
film and a green filter. The red colored light being 
reflected off the barn will be absorbed while the green 
light reflected off the background will pass through. 
The result on the negative will be a thin barn and dense 
surrounding area. A print, therefore, will be a dark 
barn and light background. 

NOTE: The exact transmission and absorption 
pattern depends on a number of factors. Thedensity of 
the filter (the darker the filter the more absorption), the 
exposure, the color of the lighting, and the typeof film 
being used are all ingredients. You therefore need to 
experiment to insure the results you want. 

Effect of Filters on the Plane of Focus. Any filter, 
whether located in front of or behind the lens 
(occasionally gelatin filters are taped to the back of the 
lens), will affect the plane of focus to some degree. (The 
thicker the filter the more the effect.) Whenever 
possible, it is advisable to focus the ca-nera with the 
fi'ter in place (an advantage of ground glass or reficetV^'T'/^ 
focusing cameras). This is especially true when high- 
precision closeup work is being done. 
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Figure 5-2. Additive and subtractive filters. 
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Limitations in Using Filters. You must realize that a 
filter must not be used indiscriminately. Film 
sensitivity has a great deal to do with which filters can 
be used. Orthochromatic film has no sensitivity to red. 
Using a red filter therefore would eliminate both the 
blue and the green, and no exposure would be 
obtained. The color of the illumination may also place 
limitations on the use of filters. If a subject is being 
illuminated with a pure blue light, neither red, green, or 
yellow filters should be used. When filters are being 
used, it is essential that you be completely familiar with 
both the sensitivity of the film you are using and the 
nature of the illumination. 

NOTE: .Our discussion has emphasized filter 
application in black and white photography. The same 
principles apply to color photography. The main 
difference is that filters for color photography 
emphasize the subtractive primary colors and are 
usually very pale in color. 

Exercises (244): 

1. What colors of light are absorbed and transmitted 
by the following filters or filter combinations? 

a. Blue 



Figure 5-3. Filter application. 

b. Green and Yellow 
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c. Red and Cyan 



d. Magenta 



What filters would you not use if you had bJue 
sensitive film in your camera? Why? 



3. The thickness of the filter may cause what problem? 



5-3. Filter Factor Computation 

Unless you are using a very pale filter, you will need 
to increase your exposure when you are using a filter 
To calculate the necessary increase you must 
understand filter factors— the subject of this section. 

liv 
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245. Solve exposure problems involving filter factors. 

Since filters absorb light, the amount of exposure 
given with a filter must, in almost all cases, be greater 
than the exposure without a filter. How much the 
exposure must be increased depends upon the color 
and density of the filter, the color sensitivity of the film, 
the color of the illumination that falls upon the subject, 
and the reflective properties of the subject. 

The exposure increase necessary for each filter is 
given as a filter factor number. You can obtain the 
specific filter factor for your film-filter combination by 
reading the data sheets supplied with the filter and film 
y are using. Then there are three methods that can be 
u..ed to calculate your next exposure. 

One way to use a factor is to divide the factor into the 
ASA or exposure index of the film you are using and 
then set your meter to this new figure. For example, 
with Kodak Tri-X Pan rated at ASA 400 and a light- 
green filter having a factor of 4, divide the filter factor 
into the film speed to calculate the new exposure index 
which is 100 (400 4 = 100). Once you have set the 
meter at the new exposure index, you can use the meter 
in the normal manner. Remember, howe\'er, to reset 
the meter to the original ASA setting when you are not 
using the filter. 

Another method of applying the filter factor is 
through the f/stop setting. Before applying this 
method, you must be thoroughly familiar with f/stop 
and their function in changing exposure. The following 
chart shows what the filter means when related to 
f/ stops, 

Fiiier Facior 2 4 6 8 

Increase f slop by I 2 ?y> 3 

As you can see from the chart, a filter factor of 2 
would require a one stop increase (doubling of 
exposure) from the basic setting. This would mean that 
if your exposure was f/8 at 1/ 125 and you decided to 
use a yellow filter with a factor of 2 your new exposure 
would be f/5.6 at 1/125. 

A third and perhaps the easiest method to 
compensate for the filter factor is to multiply the 
exposure time by the filter factor. For example, a basic 
exposure without a filter is 1/500 at f/8. After 
installing a filter with a factor of 4, the new exposure 
would be calculated as follows: 1/500X4/1 = 1/125. 
The f/stop would remain the same. 

Filter factors serve only as guides. The factors vary 
from manufacture, even with filters that appear to be 
the same color. Since overexposure can kill the effect 
of a filter, it is a good idea to bracket your exposures by 
full stops to make sure you get a satisfactory result. 
Exercises (245): 

1. Calculate the ("orrect exposure for each of the 
following filter problems. 

a. Suppose you are goingto use a green filter with a 
factor of 4. What would your new shutter speed 
be if your basic exposure is f/11 at 1/500? 

I 



b. You are going to use a filler with a factor of 2. 
What would your new f, stop bo if your basic 
exposure is f 22 at 1 30? 



c Now you arc planning to use a filter with a factor 
of 8. What would your new exposure index be if 
you were using a film with an ASA of 320? 



5-4. Correction Filters for Black and White 

In this section you will learn how correction filters 
can help you achieve more natural tonal reproduction 
in your black and white work. 

246. Identify from a list the correct filter/film 
combination that can be used to achieve 
orthochromatic rendition. 

There are no black-and-white panchromatic 
emulsions with exactly the same color sensitivity as 
that of the human eye. The normal eye tends to be more 
sensitive to green, while panchromatic films are 
relatively more sensitive to blue or in some cases to red. 
The purpose of a correction filter is to absorb a portion 
of the color of the light to which the film is most 
sensitive. The film then reproduces the subject colors in 
shades of gray which, when printed, will correspond 
more closely to the way the eye would have rendered 
them. This type of result is called orthochromatic 
rendition. 

The filter recommendations for correct rendering of 
subjects in black and white are ordinarily included in 
the film data sheets. The two filters recommended by 
Kodak for their panchromatic films are: 

1. Daylight Lighting— No. 8 (K2)— Medium 
Yellow 

2. Tungsten Lighting— No, 11 (XI)— Light Green 

The medium yellow absorbs the excess blue that is 
found in daylight and to which the film is already very 
sensitive. This cuts down density in the sky area and, 
therefore, renders the sky a light gray (rather than 
white) in the print. The light green filter cuts down the 
excess red found in tungsten lighting. 

NOTE: Blue sensitive and orthochromatic films 
cannot be used to achieve orthochromatic rendition 
because of their limited sensitivites. 
Exercise (246): 

1. Pick out which one of the following film/filter 
combinations can be used to achieve 
orthochromatic results in daylight lighting. 

a. Orthochromatic film and an orange filter. 

b. Panchromatic film and a red filter. 

c. Blue sensitive film and a red filter. 

d. Panchromatic film and a blue filter. 

e. Orthochromatic film and a yellow filter. 

f. Panchromatic film and a yellow filter. 



49 lid 



5-5. Contrast Filters 

Contrast filters arc stronger than correction filters. 
Their purpose is to create tonal separation between 
two colors that otherwise would appear as the same 
shade of gray or to create exaggerated tonal ctYects, 
Proper use of contrast filters can make your black-and- 
white work more dramatic and interesting. 

247. Describe the effect of using selected contrast 
filters in different shooting situatiops. 

Contrast filters come in a variety of colors and 
densities. They are identified in different ways by their 
manufacturers. Let us discuss the effect ihai a variety 
of contrast filters have in black and white 
photography. 

Yellow. A yellow filter, as has been mentioned, can 
be used as a correction filter. It is a minus blue filter 
which is used to make the sky appear darker in a print. 
Yellow filters can be found in light, medium, and dark 
densities. The darker the filter the more blue that is 
absorbed. The medium yellow filter is probably the 
best all around filter for daylight black and white 
photography. 

Orange. An orange fil r absorbs more blue than a 
yellow^ one, therefore, it produces dramatic 
(exaggerated) contrast between sky and clouds. It can 
be ideal for beach and snow^ scenes where greater 
filtration of blue may be desired. It is also effective for 
pictures of furniture made of yellowish woods like 
maple, oak, or walnut. 



Red, A red filter is a very strong primar\' filter. It 
absorbs a great deal ol blue. It can create spectacular 
cloud shots as it can render the sky almost black on 
the print. For the same reason, it is good for 
architecture shots of light-tone buildings as they can be 
made to stand out dramatically against a darkened sky. 
"Fake'' night shots can be made by underexposing with 
the red filter. A red filter (along with orange) is not 
usually suitable for portraiture, particularly of women, 
as it leads to chalky skin tones. 

Green, A green filter is excellent for outdoor scenes 
' it increases the contrast between sky and clouds and 
lightens foliage, bringing out greater detail. In flower 
photography it is effective because it often lighten? the 
leaves w hile darkening the flow ers. A green filter is best 
for outdoor portraiture as it renders skin tones 
correctly. It can also be used to render the red lipstick 
of a girl darker. 

Blue, A rarely used filter as it increases the density of 
blue relative to the other primary colors. It is used 
occasionally to create a "hazy" sky which can have 
pictorial value as it produces a greater feeling of depth. 

Filters are very effective tools in black and white 
photography. They can create effective tonal 
differences that could otherwise only be accomplished 
by very tedious printing techniques. Look at figures 5- 
4, 5-5, 5-6, 5-7, and 5-8 to see how subjects can be 
rendered usirg different filters. Filters are easy to use. 
You can examine the scene through the filter to get 
some idea of its effect. Through practice you will know 
which filter will help you get the result you want. 




Figure 5-4. Normal picture, 
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Figure 5-7, Picture with green filter. 




Exercise (247): 

1. Describe the final photographic print ef fect of using 
a given filter in each of the following situations, 
a. You are photographing a red rose using a red 
filler. 



b. You are using a green filter when photographing 
a meadow on a sunny day. 



c. You use an orange filter when photographing 
the White House on a clear day. 



d. Today you photograph a mountain scene with a 
blue filter. 



5-6. Neutral Density Filters 

Neutral density filters are another type of filter you 
should become familiar with. A neutral density filter 
can help you when you encounter high intensity 
lighting situations or when you want to achieve certain 
compositional effects. 

248. Briefly explain what a neutral density filter does 
and how it can be used. 

Neutral density (ND) filters come in different 
densities of gray. They are used to control the intensity, 
rather than the color, of light striking the film. There 
are two basic shooting situations where a neutral 
density filter comes in handy. The first is where the 
light intensity is so strong that overexposure will result 
with the film that is being used. For example, your 
camera may be loaded with film rated at 1,000 ASA 
and you find yourself shooting at the beach on a 
sunny day. Even if you use the highest shutter speed 
and the smallest aperture your camera has you still 
overexposed. The second situation is when the light is 
too strong for slow shutter speeds or large aperture 
settings that may be important for compositional 
reasons. For example, you may need a large aperture 
to achieve limited depth of field when shooting a 
portrait or a slow shutter speed to give the feeling of 
speed when shooting an auto race. If it is a bright sunny 
day and you have a moderate fex. 400 ASA) speed film 
in your camera, your selection of shutter speed and 
f/stop combinations may be limited. A neutral density 
filter in these situations can be used to prevent 
overexposure. 

Neutral density filters are usually identified by their 
density or filter factor. Here is an abbreviated list of 
available neutral density filters. 
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1.30 
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Exercises (248): 







1. Briefly explain the purpose of a neutral density 
filter. 



2. Briefly explain two situations where a neutral 
density filter can be used. 



5-7. Polarizing Filters 

A polarizing filter is applicable to either black and 
white or color photography. It has very specialized 
applications that can help you get better pictures. Let 
us learn how a polarizing filter works. 

249. Define polarized light and explain the purpose of 
a polarizing filter and how it works. 

To put a polarising filter to work it pays to 
understand how light travels. Light rays travel in 
straight lines and vibrate in all directions 
perpendicular to their direction of travel. If a light ray 
hits a nonmetallic surface, the vibrations *n only one 
direction are reflected completely. A light ray vibrating 
in only one direction is considered polarized. 

A polarizing filter consists of a plastic polarizing 
sheet between vwo sheets of glass in a rotatable mount. 
The filter allows full transmission of light waves 
oriented in one plane only. It therefore polarizes the 
light it transmits. Light attempting to pass through the 
filter at any other angle is attenuated or extinguished. 
If the light striking the filter is polarized, and the axis of 
the filter is oriented at 90° to the plane of that light, 
none of it can pass through the filter. 

The filter is mounted in front of the lens, and its 
effect can be seen through the reflex fmder or ground 
glass. (With a rangefmder camera you can rotate the 
filter in front of your eye, and once the proper result is 
achieved, insert the filter to match that position.) By 
rotating the filter, you rotate axis of polarization. If the 
plane of reflected light is at right angles to the axis of 
polarization of the lens, the reflection can be 
suppressed or eliminated. 

The filter is excellent for reducing the glare from 
water, glass, oil paintings, and glossy photographs. 
(See figs. 5-9 and 5-10.) The reduction of glare greatly 
enhances detail and color saturation. The same can 
happen with a blue sky which is made up of a lot of 
Unpolarized light. With the sun, camera, and sky forming 
a right angle, the camera at the vertex, the maximum 
polarization of the blue sky takes place, and 
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consequently the maximum darkening of the sky can 
be achieved without darkening the tone or colors in the 
rest of the shot. If the camera is pointed towards the 
sun or 1 80^ from it, there is no such effect. A polarizing 
filter has a factor of about 2.5. If used with another 
filter you should n i uUiply the filter factors together to 
get a new one to work with. When not used for 
polarizing, the filter acts as a neutral density filter. 

Exercises (249): 

1. What is polarized light? 



2. What does a polarizing filter do to polarized lieht 
and to nonpolarized light? 



3. A polarizing filter is used on what kind of subjects? 



5-8. Haze Penetrations 

Haze is a problem in all outdoor daylight 
photography. Haze causes an overall bluish cast in 
color photographs, and lowers contrast in both black- 
and-white and color photos. This is because moisture 
and particles in the air scatter light as it passes through 
the atmosphere. The blue portion of the spectrum is 
affected most. Haze is a problem in scenic and aerial 
photography (particularly important to the Air Force). 
Filters and certain filter /film combinations are helpful 
in fighting this basic photographic problem. 

250. Explain how certain filter/film combinations can 
penetrate haze. 

Black-and-White Panchromatic Film. Due to the 
excess blue found in hazy conditions, a yellow, orange, 
or red filter coupled with panchromatic film is best 
suited for the job. The choice of filter depends on how 
bad the haze is. The darker the filter the more haze 
penetration, but a darker filter requires increased 
exposure. For example, a red filter gives good haze 
penetration but has a filter factor of about 8. A 
medium yellow or orange may prove the best for 
general outdoor scenics. A red might prove best for 
aerial work. 



Black-and-White Infrared Film. Infrared film 
provides better haze penetration than panchromatic 
film because it can record the haze penetrating infrared 
rays that are longer than visible red. A dark red filter 
(Wratten 29 or 70) should be used to absorb the 
ultraviolet and blue rays of light. Exposure should be 
well bracketed to insure adequate density since 
ordinary exposure readings will not work. 

Color Film. There are three basic filters that can 
reduce haze in color films: Skylight, UV, and Haze. A 
Skylight filter (light pink in color) absorbs ultraviolet 
and some excess blue. A UV filter (yellowish tint) also 
absorbs ultraviolet and excess blue, but may add a 
slight overall yellowish cast to the picture. A Haze filter 
is practically clear and absorbs some of the ultraviolet 
rays without making much of a color shift. 

NOTE: These three filters require no change in 
exposure because of their very pale nature. They also 
may be used with black-and-white films. A 
photographer often leaves one of these filters in place 
over the lens at all times for protection of the lens and 
absorption of ultraviolet light. 

Color Infrared. Color infrared has good haze 
penetrating characteristics and is increasingly used in 
reconnaissance photography. The film can also be used 
for striking pictorial effects. When using color infrared 
it is recommended that you use a deep yellow filter. 
When this is done green foliage comes out magenta, 
but clouds are white and the sky is blue. Other filters 
can be used but the colors are very distorted (i.e. with a 
red filter the sky is rendered green, clouds are yellow 
and foliage is orange). 

NOTE: This is the only color film where filters 
designed for black-and-white photography are 
recommended. 

Exercises (250): 

1. Why is the use of panchromatic film with a red filter 
a good haze cutting combination? 



2. What is the advantage of using infrared film to cut 
through haze? 



3. Why is a red filter used with black-and-white 
infrared film? 
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ANSWERS FOR EXERCISES 



CHAPTER 1 



Reference: 



Ml - 1, 



212 - 1. 



2()0 - 1. 1. Light. 210 

2. It is reflected. 

3. Transparent. 

4. It is absorbed. 

5. Refracted. 

6. Reflection; absorption. 

201 - 1. a. Direct sunlight diffused through the earth's 
atmosphere. 

b. Light reflected from the sky. 

c. Light reflected from objects on the earth's surface. 
201 - 2. a. Geographic location. 

b. Time of day. 

c. Season of the year. 

d. Weather conditions. 

201 - 3. a. Flatlighting - subject faces the sun. 

b. Backlighting - camera faces the sun. 

c. Open shade - subject in a shaded areav with the sky as 
background. 

202 - L 1. Lower output and color quality. 213 - 1, 

2. Yes. Don't overload circuits. Don't splash water on 

them. Keep them away from combustible materials. 213-2, 

3. Natural. 

4. From the main lamp. 

203 - 1. a. Portability. 

b. ExtroirvCly short flash duration. 
203 - 2. a. Minimizes the adverse effects of camera and subject 
movement. 

b. Eliminates need for hot lights, used in portrait making. 

203 - 3. Yes. It fills in shadows, stimulates sunlight under hazy . 

skies, and approximates natural sunlight conditions. 

204 - 1. c, d, e, f, h. 

205 - 1. a. Phosphor. It converts ultraviolet light to visible light, 
b. Longer than 1/60 second. Florescent lights pulse j40 C^O 



used V shadow detail will be lost or highlights blocked up as 
a»i attempt is made to expose for this range of highlights 
and shadows. 

I. a. r/22. 

b. f/5.6, 

c. f/5.6. 



b. Longer than 1/60 second. Florescent lights puis 
times every second. 

c. Green. When using color film. 



CHAPTER 2 

206 - 1. The formula for photographic exposure is E = I X T. 

206 - 2. The two factors that determine exposure are the intensity 

of the exposing light and the amount of time it is allowed 
to strike the film. 

207 - 1. a. 1/250 at f/4. 

b. 1/60 at f/11. 

c. 1/250 at f/4. 

208 - 1 . The law of reciprocity is expressed in the formula ^ E = I X 

T. This formula means that if the product of the light 
intensity and the time of the light action is the same for 
each exposure, then each sheet of film having the same 
film speed will have the same density when processed the 
same. 

208 - 2. When you have conditions of extremely high or low 
intensitieis, normally marked by extremely short or long 
exposure times, you will have reciprocity failure. 

208 - 3. Reciprocity failure results in a loss of film speed which 

causes underexposed negatives. 

209 - 1. The scene brightness range is the difference between a 

scene's highlights and its shadows. 
209 - 2. The scene brightness range sets the contrast of the scene. If 
the contrast is beyond the limits of the film that is being 



a. f/ 16. 

b, 10 feet. 

c. 10 feet. 

d, f/8. 



213 - 3, 



213 • 4. 

214 - 1. 



215 - 1. 



216 - I. 

217 - 1. 
217 - 2. 

217 - 3. 

218 - 1. 

218 - 2. 

218 - 3. 

219 - 1. 
219 - 2. 



True. 

False, Incident light meters do not consider the tone 
value of the subject at all. 

False. Point the light-gathering receptor toward the 

camera. 

True, 

True, 

False, A flash meter can compute exposure for more 

than one flash unit or bounce flash. 

True, 



Cover the photoelectric cell opening, (With some meters 
you must remove the batteries,) 

Yes, High intensities may cause the indicator needle to 
bounce at the high end of the scale and eventually cause 
damage to the unit. 

Keep it in the carrying case and away from heat (125° F 
51.7° C). 

Pointing it at the sun, 

a. True, 

b. False, Change "an incident" to **a reflected." 

c. True, 

d. False. Change "at a 45° angle to the subject" to 
"perpendicular to the ground." 



CHAPTER 3 



a. Overcoating. 

b. Emulsion. 

c. Two. 

d. Film base. 

e. Culring; halation. 

a. Film; processing. 

b. Middle tones. 

c. Slow: even. 

All silver halides are sensitive to ultraviolet, violet, and 
blue. 

Optical sensitization is the method used to increase the 
sensitivity of an emulsion by dyeing or staining the silver 
halide crystals. 
Panchromatic film. 

The ability of an emulsion to record a range of subject 
brightnesses is called film latitude. 

Exposure latitude is directly related to the film's inherent 
latitude. If the film has wide inherent latitude, it will also 
have wide exposure latitude. 

Latitude in black-and-white film is related to film speed. 

American National Standards Institute (ANSI). 

a. Exposure. 

b. 200. 

c. Density. 

d. Slowest. 

e. Slow. 
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220 - 1, 
220 - 2, 

220 - 3. 

220 - 4, 

221 - 1, 

222 - 1. 

223 - 1. 

224 - L 



225 - 1. 
225 - 2, 
225 - 3. 
225 - 4. 



226 - 1. 



227 - 1. 



227 
227 



227 - 4. 



228 - 1. 



228 - 2. 



229 - 1. 



230 - 1. 



230 - 2. 

231 - 1. 
231 - 2. 



Contrast is the difference between high and low densities 
of a negative. 

A normal contrast negative will have a full range of 
densities, including highlights, middle tones, and 
shadows. 

Slow speed films usuaily have the highest in orent 
contrast. 

Generally, the more development, the more the contrast. 

a. Many. 

b. Exposure. 

c. Speed; high. 

Since orthochromatic film is not sensitive to red and is 
sensitive to only blue and green it is limited to subjects that 
do rot have a full range of colors. 

c; d; f. 

1. c, 

2. h. 

3. e. 

4. d. 

5. r 

6. a. 

Red. 
Haze. 
Increased. 
Heavy. 



CHAPTER 4 

Focal length is the distance from the optical center of the 
lens to the image produced at the focal plane when the lens 
is focused on infinity (a condition that exists when light 
rays from distant objects enter the lens in a nearly parallel 
attitude). 

FL 

=-jg- f is f/stop; FL is focal length; and D 



In the formula, f = 
is diameter. 
A fast lens has a wide maximum aperture, 
A slow lens has a small maximum aperture. 
An f/4» 100mm lens is slower than an f/2, 100mm lens 
because the f / 4 lens has a smaller maximum aperture. 

The circle of illumination is the total light proejcted by a 
lens. 

The usable circle of illumination is that part of the circle of 
illumination that is bright enough to produce usable 
images. 

The angle of field of a lens is the widest angle at which light 
enters the lens and produces the usable portion of the 
circle of illumination. The angle of view is the angle of light 
that is necessary to provide adequate coverage of the film 
that is being used. It may be equal to but is never greater 
than the angle of field. 

Resolution refers to the ability of a photographic lens or 
material to record fine detail. The normal method of 
measuring thb quality is to photograph a suitable test 
pattern at a greatly reduced scale, and then examine the 
developed image under adequate magnification to 
calculate the smallest detail. 

Definition refers to the quality aspect of a photograph that 
is associated with the clarity of detail. It is a subjective 
evaluation based on an observer's view of the photograph. 

The purpose of coating a lens is to improve light 
transmission and reduce optical flare. 
The lens should be cleaned with the proper tools. These 
include: a fine brush, lens tissue, and lens cleaning 
solution. Throughout the process of dusting, cleaning, and 
polishing there should be no undue pressure that would 
**rub-ofr the lens coating. 



232 - 1, 



233 . 1, 



234 - 1, 



234 - 2. 



234 - 3. 



235 - I. 



236 - 1, 

236 - 2, 

237 - 1. 



238 - 1. 

238 - 2. 

239 - 1. 
239 - 2. 

239 - 3. 

239 - 4. 

240 - 1. 

241 - K 

242 - 1. 

242 - 2. 



A normal lens has a focal length that is about equal to the 
diagonal dimension of the fihn being used, 

a. Shorter. 

b. Smaller, 

c. Depth of field. 

d. Center; edges, 

A long focal length lens has a focal length greater than the 
diagonal dimension of the film. 

The narrower angle of coverage and the larger image size 
for a given subject-to-camcra distance produced by a long- 
focal-length lens isolates the subject from its 
surroundings. A short-focal-lcngth lens has much wider 
coverage and, thus, a problem of creating a strong point of 
interest, 

Long-focal-length lenses magnify camera shake, and it is 
necessary to use high shutter speeds to correct this 
problem. 

a. True, 

b. rruc, 

c. False, 

d. True. 

e. False. 

You can change focal lengths without changing lenses 
when you use a zoom lens. 

One disadvantage of a zoom lens is that they do not 
produce extremely sharp images. 

The two controis that determine image size are: (I) the 
focal length of the lens that is used and (2) the lens-to- 
subject distance. The longer the focal length, the larger the 
image size. The closer the lens-to-subject distance, the 
larger the image size. 

Perspective is the impression of depth when a 3- 
dimensional scene is represented in a 2Klimensional 
photograph. 

Focal length does not change perspective. It changes your 
perception. Changing focal length changes the relative size 
of your subjects, but they are still in the same relationship 
to each other. 

Depth of field is the zone extending in front of and behind 
the point in sharpest focus. 

1. Focal length. Short focal length lenses have greater 
depth of field. 

2. Lens to subject distance, the farther away an object is 
from the lens, the greater the depth of field. 

3. Aperture. A small f/stop will increase the depth of 
field. 

Focus 2 feet into a 5-foot subject to insure adequate depth 
of field. 

Hyperfocal distance is the distance from the lens to the 
nearest phone that is in acceptable focus when the lens is 
focused on infinity. Each f/stop has a different hyperfocal 
distance. 

Depth of focus is the zone or area within which the film 
can be moved and still be in focus. 

Critical aperture is the ap irture of a lens that produces the 
sharpest image. It b usua ly two f/stops from wide open. 

Mechanical flare is caused by reflections that occur off the 
lens barrel or camera. These reflections are usually caused 
because a metal surface has been damaged or burnished. 
The method of correction is to coat these surfaces with a 
nonreflective coating. 

Optical flare is caused by reflections off the glass surfaces 
of the lens. Such flare can be reduced or eliminated by a 
proper lens coating and the use of a lens shade. 
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243 - 1, 
243 - 2. 

243 - 3. 

244 - 1. 



244 - 2. 

244 - 3. 

245 - 1. 

246 - I. 

247 - I. 



CHAPTER 5 

The two advantages in using gelatin filters arc that they arc 
inexpensive and come in a wide variety of colors. 
Glass filters arc quite durable as compared with gelatin 
filters. 

All filters fade in time and have to be replaced. 

a. A blue filter transmits blue and absorbs green and red 
light. 

b. A combination of a green and yellow filter would 
transmit green and absorb red and blue. 

c. The complementary confibination of red and cyan 
would abosrb all colors of light. 

d. Magenta would pass red and blue and absorb green 
light. 

Red, green, and yellow filters should not be used with blue 
sensitive film, since it is sensitive only to blue and 
ultraviolet light. Any filter that would completely absorb 
blue would be unsuitable. 

The thickness of the filter can cause focusing problems. 
The thicker the filter, the greater the alteration to the light 
waves. It is therefore best to focus with the filter in place. 

a. 1/125. 

b. f/16. 

c. ASA 40. 



a. The rose appears light and the green leaves appear 
quite dark. 

b. Using a green filter gives the sky a more natural tone 
and produces more detail in the grassy meadow. 



c. The orange filter causes the sky to appear quite dark 
and the White House to stand out to a grfatcr dcj^i l'l'. 

d. The blue filter causes the sky to appear quite light and 
ha/.y with little detail. This can give quite a feeling of 
depth. 

?-48 - I. Tlie purpose of a neutral density filter is to cut down the 
intensity of the light striking the film without changing its 
color quality. 

248 - 2. By using a neutral density filter you can prevent 

overexposure when you arc using a high-speed film in a 
high-intensity lighting situation, and you may be able to 
select laige aperture settings or slow shutter speeds for 
compositional reasons and yet not be overexposure. 

249 - 1. Polarized light is light that is vibrating in only one 

direction, 

249 « 2. A polarizing filter blocks polarized light that is 
perpendicular to it. The filter polarizes nonpolarized light. 

249 - 3. A polarizing filter is used to cut down reflections from 

nonmetallic surfaces and to darken blue skies. 

250 - 1. In a hazy situation you have an excess of blue. A red filter 

absorbs blue to a greater degree than other filters, and 
therefore permits a greater percentage of haze cutting red 
wavelengths of light from the image on the film. 

250 - 2. Infrared film is sensitive to infrared waves that arc longer 
than red. The longer wavelengths of light are better able to 
cut through haze. This results in greater detail. 

250 - 3. A red filter is used with infrared film to absorb blue and 
ultraviolet wavelenlhs. This insures that the image will be 
formed by red and infrared wavelengths. 



61 



I2d 



AU 3AFS . A L. (791441 )3000 



ERIC 



1. MATCH ANSWER SHEET TO THIS EXERCISE NUMBER. 

2. USE NUMBER 2 PENCIL ONLY. 

EXTENSION COURSE INSTITUTE 
VOLUME REVIEW EXERCISE 

23132 02 22 
STILL PHOTOGRAPHIC FUNDAMENTALS 

Carefully read the following: 
DO's : 

1. Check the "course," "volume," and "form" numbers from the an.swr^r 
sheet address tab against the "VRE answer sheet identification 
number" in the righthand column of the shipping list. If numbers do 
not match, return the answer sheet and the shipping list to ECI 
immediately with a note of explanation. 

2. Note that item numbers on answer sheet are sequential in each 
column . 

3. Use a medium sharp #2 black lead pencil for marking answer sheet. 

^. Write the correct answer in the margin at the left of the item. 
(When you review for the course examination, you can cover your 
answers with a strip of paper and then check your review answers 
against your original choices.) After you are sure of your answers, 
transfer them to the answer sheet. If you have to change an answer 
on the answer sheet, be sure that the erasure is complete. Use a 
clean eraser. But try to avoid any erasure on the answer sheet if 
at all possible. 

5. Take action to return entire answer sheet to ECI. 

6. Keep Volume Review Exer Ise booklet for review and reference. 

7. If mandatorily enrolled student, process questions or comments 
through your unit trainer or OJT supervisor. If voluntarily 
enrolled student, send questions or comments to ECI on ECI Form 17. 

DON ' Ts : 

1. Don't use answer sheets other than one furnished specifically for 
each review exercise. 

2. Don't mark on the answer sheet except to fill in marking blocks. 
Double marks or excessive markings which overflow marking blocks 
will register as errors. 

3. Don't fold, spindle, staple, tape, or mutilate the answer sheet. 
U. Don't use ink or any marking other than a #2 black lead pencil. 
NOTE : NUMBERED LEARNING OBJECTIVE REFERENCES ARE USED ON THE VOLUME 

REVIEW EXERCISE* In parenthesis after each item number on the 
VRE is the Learning Ob elective Number where the answer to that 
item can be located. When answering the items on the VRE, refer 
to the Learning Ob.iectives indicated by these Numbers . The VRE 
results will be sent to you on a postcard which will list the 
actual VRE items you missed . Go to the VRE booklet and locate 
the Learning Ob^^ective Numbers for the items missed. Go to the 
text and carefully review the areas covered by these references. 
Review the entire VRE again before you take the closed-book 
Course Examination . 



STOP- 



^ 



ERIC 



23132 02 22 



Multiple Choice 



1. (200) Light rays that are bent as they pass through a medium 
are 

a. absorbed. c. dispersed. 

b. refracted, d. reflected. 

2. (200) When light strikes a surface, all of the following can 
occur excep t 

a. transmission. c. conversion. 

b. absorption. d. reflection. 

3. (201) What is your major problem with using open shade illumination? 

a. Eye squinting. 

b. Exposure computation. 

c. Light diffusion. 

d. Cluttered background. 

^. (202) Regular household lamps are not generally used for photography 
because they have insufficient 

a. heat. infrared rays. 

b. color. d, output. 

5. (202) When you are using more than one lamp to light your subject, 
the lamp pointed at the back of the subject provides 

a. hair light. c. main light. 

b. fill light. d. halo light. 

b. (203) Which one of the following is not an advantage of electronic 
flash? 

a. The weight is less. 

b. Electronic flashes provide more light. 

c. Exposures need not be computed. 

d. Short duration can stop action. 

7. (20^) Which one of the following characteristics are associated 
with quartat iodine lamps? 

a. Constant color quality. 

b. Ability to stop action, 
c . Cool burning . 

d. Can be handled with bare hands. 
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8. (205) When you are using fluorescent lights your' shuttei^ speed 
should be 

a. calculated at the subject. 

b. longer than 1/50 second. 

c. disregarded since fluorescent lights pulse. 

d. determined with a green filter over the light meter aperture. 

9. (^06) In the exposure formula, E = I X T, if E equ^uls exposure, 
what does I and T equal? 

a. Illumination and time. 

b. Interval and time. 

c. Intensity and time. 

d. Intensity and temperature. 

10. (P06) One unit of light falling on a piece of film for ten seconds 
is the same as 2 units of light falling on the film for 

a. 2 seconds. c. 5 seconds. 

b. 3 seconds. d. 7 seconds. 

11. (207) In the exposure formula, E = I X T, which cam^^ra control 
determines I? 

a. Lens. c. Diaphragm. 

b. Shutter. d. Bellows. 

12. (207) Additional light will strike the film in a camera when 
the 

a. f/stop is moved down. 

b. f/stop is moved substantially upward. 

c. diaphragm is "closed down a stop." 

d. Shutter speed is increased. 

13- (207) Refer to figure 2-2. Which one of the following exposure 
combinations is the same as f/8 at 1/100? 

a. f/5.6 at 1/50. c. f/l6 at 1/25. 

b. f/11 at 1/250. d. f/22 at 1/2. 

1^-1. (208) What is the effect of reciprocity failure? 

a. Negatives will be overexposed. 

b. Inherent grain will increase. 

c. A gain in negative density. 

d. An apparent loss of film speed. 
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(208) When will reciprocity failure most likely happen? 



a. At extremely long or short exposures times. 

b. After the film has been stored in a freezer, 

c. Under extra bright lighting conditions. 

d. During the early morning hours of the day. 

16. (209) The relative difference between the brightest and dnrkor.t 
areas of a subject is called 

a. shadow ratio differences. 

b. scene brightness range • 

c. brightness ratio range. 

d. highlight contrast factor. 

17* (P,09) What lighting ratio can most films handle before you get 
a washed out highlight? 

a. 1:100. c. 1:200. 

1:128. d. 1:260. 

18. (210) What two factors are used to calculate exposures? 

a. Film speed and development time. 

b. Film speed and subject brightness. 

c. Lens diaphragm and lens speed. 

d. Subject brightness and diaphragm size. 

19. (210) When using an exposure guide chart and a film with a film 
speed of 125, what shutter speed should you use? 

a- 1/25. c. 1/125. 

t>- 1/50. d. 1/250. 

20. (211) Exposure for flash photography is based on what two factors? 

a. Output of flash and subject speed. 

b. Guide number and f/stop. 

c. Film speed and shutter speed. 

d. Output of flash and distance to subject. 

21. (211) If the guide number for your electronic flash is 160 and 
the flash is 10 feet from the subject, what is the proper f/stop? 

a. 16. c. 32. 

b. 22. ci. ^5. 
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(?^2) Incident light meters measure the light that 



a. is reflected from the subject. 

b. the neutral gray card reflects. 

c. cannot be measured at the camera position. 

d. falls on the subject. 

23 • (2 12) When you use an incident light meter you should point th^-^ 
receptor toward the 

a. camera. c. sun. 

b. subject. d. gray card- 

2^. (2 12) Which one of the following is not a method of taking reflected 
1 X gh t r ea d i ng s ? 

a. Average. c. Substitute. 

b. Brightness range. d. Spotting. 

25. (212) If you cannot approach your subject to take a light reading, 
which one of the following methods should you use? 

a. Average. c. Substitute. 

b. Brigtness range. d. Spotting. 

26. (213) When you operate an exposure meter you should not 

a. clean the glass over the cell. 

b. point the cell toward the sun. 

o. cover the cell to zero the meter, 
d. check for sticky needle movement. 

27. (21^) What percentage of the incident light does the gray side 
of a neutral density gray card reflect? 

a. 10 percent. c. 50 percent. 

b. 18 percent. d. 90 percent. 

28. (21^0 One way of compensating for readings taken from the whir^e 
side of neutral-test card is to divide the ASA of the film by 



a . 



90. 
18. 



d. 



c . 



10. 
5. 



23132 02 22 




ERIC 



29. 



(^15) What is the purpose of the film's overooatinp;? 



a. Protect the emulsion during handling. 
Hold the silver crystals in place. 

c. Bond the emulsion to the base. 

d. Prevent halos around the bright objects. 

30. (?.^6) What causes gr^ln in a negative? 

a. Clumping of silver halides. 

b. Lengthy storage periods. 

c. Failure of the overcoating. 

d. Long exposure times when printing. 

31. C^MY) In a normally prepared emulsion, the silver* b'^i1d^s are 
snnyitive to all of the following except 

a. ultraviolet. c. infrared. 

b. violet. d. blue. 

3^'. (?18) What is it that allows you to use several possible exposures 
and still get acceptable negatives? 

a. Scene brightness range. 

b. Exposure latitude. 

c. Inherent grain. 

d. Narrow film speed. 

33. (^19) If you were using a film with an ASA of 100 and your exposure 

was f/8 at 1/50, what is your exposure if you change to a film 
with ASA 200? 

a. tV8 at 1/100. c. f / 1 1 at 1/250. 

b. r/11 at 1/125. d. f/l6 at 1/200. 

3^. C-^IQ) For which one of the following situations should you use 
a high-speed film? 

a. An outdoor portrait. 

b. A brightly lit snow scene. 

c. Copy work of a white subject. 

d. Indoors where a flash cannot be used. 
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{?.20) Which one of the following has no bearing on the contrast 
of a negative? 

a. Shutter speed. c. Film development. 

b. Subject lighting. d. Inherent contrast. 

(P.PO) What type of film emulsion usually has the highei^t irheri^il 
contrast? 



a. High speed. c. Daylight. 

b. Low speed. d. Tungsten. 

(^21) Which of the following charateristics are generally associat 
with high-resolution films? 

a. Slow speed and high contrast. 

b. Slov; speed and low contrast. 

c. High speed and high contrast c 

d. High speed and low contrast. 

(222) An orthochromatic film is least sensitive to 

a. blue color. c. violet color. 

b. green color. d. red color. 

(223) What type of emulsions most closely match the sensitivity 
of the human eye? 

a. Color blind. c. Panchromatic. 

b. Orthochromatic. d. Infrared. 

(22^) The positive image in the Polaroid materials is produced 
by a process known as 

a. conversion viscosity. c. positive development. 

b. diffusion transfer . d. displacement monobath. 

(225) In order for infrared film to properly record the scene, 
what filter must you use over the lens? 

a. Deep green. c. Deep red. 

b. Light yellow. d. Light blue. 
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(P.P.6) The distance from the optical center of ' ^ to tiie 
fooal plane when the lens is focused on infinir ailcci t.ho 

a, hyper focal discanco. c. conjugate o.istnnei^. 

b* focal point. d. focal length. 

(c'?7) Which one of the foJ lowing is the formula for deter:n.i ninr, 
the speed of a lens? 

a. f = FL/D. c. S = f/D. 

b. f = D/FL. d. S = D/f. 

(^'^8) The circle of illumination is 

a. all of the light projected by a lens. 

b . controlled by the photographer . 

c . used only on view cameras • 

d. brighter at the edges than in the center. 

(P.29) The maximum coverage of a lens is expressed in degrees 
as being the 

a. focal length. c. optical coverage. 

b, angle of field. d. angle of acceptance. 

(^30) The capability of a lens to record fine detail is called 

a. accuteness . c. granularity. 

b. abberation. d. resolution. 

The purpose for coating a lens is to 

a. keep it from being tarnir.hed. 
b« minimize internal reflections. 
c» make the lens slower, 
d. help reduce surface scratches. 

(?32) The focal length of a ''normal" lens is equal to the 

a. diagonal dimension of the film. 

h. length times the width of the film. 

c. circle of illumination divided by the speed of the lens. 

d. circumference of the lens times the aperture. 
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iP33) Which one of the following is not a cliaractor i r,t. i of a 
wide angle lens? 

a. Short focal length. c. Usable in cramped ar'oa.s. 

b. Good depth field. <1 . Largo image size. 

A long-focal-length lens will 

a. produce a small image siJ^e. 

b. increase the depth of field. 

c. produce a large image size, 

d. change the center of perspective, 

(^3^) Which one of the following statements is true regarding 
long focal length lenses? 

a. The focal length of a long focal length len;s is usally shorter 
than the diagonal dimension of the film. 

b. You must use slow shutter speeds with a long focal length 
lens . 

c. The depth of field is greater with a long focal length len:s . 

d. The size and weight of the long focal length lens will sometjmor-^ 
require a tripod. 

(^-^35) Which one of the following statements is true regarding 
telephoto lenses? 

a. They are designed the same way as long-focal-length lenses. 

b. You must use a slow shutter speed when using telephoto lenses. 

c. A negative rear element is used to achieve the long effective 
focal length. 

d. You cannot use a telephoto lenses on small format cameras. 

(^-^36) What type of lens allows you to change focal length without 
changing lenses? 

a. Zoom. c. Wide angle. 

b. Telephoto. d. Fisheye. 

(P.37) If you needed to produce a larger image size on your film 
and you could not move the camera, you should use 

a. a wide angle lens. 

b. a telephoto lens. 

c. the lens that is "normal." 

d. the 180^ fisheye lens. 
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{?3S) The impression of depth in a 2-dimensional pict.uro is known 
a.s 



a. distinction. c. persp(?oti vo • 

b. depth of field. relationship. 

56. (?39) If you must increase the depth of field, wh.at action shou]d 
you take? 

a. Use a long focal length lens. 

b. Move closer to the subject. 

c. Close down to a smaller aperture. 

d. Use the ci^itical aperture. 

57. (?^9) The distance from the lens to the nearest plane in focur, 
is called the 

a. acceptable focus length. 

b. hyperfocal distance. 

c. critical focal point. 

d. depth of focus. 

58. (H39) You need to take a picture of five objects in a straight 
line that runs generally away from you, what object should you 
focus on to ensure adequate depth of field? 

a. Any of the objects. c. The second object. 

b. The first object. d. The last object. 

59. The zone or area that the field can be moved back and forth 
in without being unacceptably sharp is called the 

a, depth of field. c. 2/5 th zone. 

b. focal length. d. depth of focus. 

50. (2i^l) How many f /stops is the critical aperture from the widest 
aperture? 

a. Two. c. Five. 

t>- Four . d. Eight. 

61. (2^2) Optical flare and mechanical flare are caused by 

a. the coating on the lens. 

b. being too close to your subject. 

c . simple one-element lenses . 

d . re f 1 ec ti ons in or near the 1 ens . 
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62 • (^^3) Which one of the following types of filter:; i r> .vjinable 
in the widest variety of colors? 



a . 
b. 



Glass . 
Gelatin . 



c . 



Plasl-ic . 
;if f en . 



63. (^^3) Which type of filter is tho most diu^able? 



a. 



Plastic. 
Glass • 



c. 



Tiff en. 
Gelatin • 



. (?.HH) If you used orthoohromatic film with a red filter, what 
effect would this ^ve on the negative? 

a. Red objects would be dark and green objects would be light. 

Blue, green, and red objects v;ould completely expose the negative, 

c. Blue objects would be light and red objects would be dark. 

d. Red, green, and blue objects would not make an exposure. 

65. {P.HH) Which of the following combinations could you use in place 
of a red filter? 

a. Yellow and cyan. c. Yellow and magenta. 

b. Magenta and green. d. Blue and magenta. 

66. {?J\5) If you had a basic exposure of f/8 at 1/100 and were using 
a filter with a factor of 2, what is your new shutter speed? 

a. 1/200. c. 1/50. 

b. 1/150. d. 1/25. 

67. (2^15) When you use a filter with a filter factor of and your 
basic exposure was f/16 at 1/100, what is your new exposure? 



68. (2ii6) Orthoohromatic film cannot be used to achieve orthochromatic 
rendition because the film is 

a. too slow. 

b. limited in sensitivity. 

c. too high in contrast. 

d. too low in contrast. 



a . 
b. 



f/8 at 1/250* 
f/8 at 1/50. 



c . 



d. 



f/l6 at 1/200. 
f/l6 at 1/25. 
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69. 



246) What color of correction fiD.ter can yon use to achieve 
orthochromatic rendition of an outdoor scene when you are using 
panchromati c film? 



a» Medium yellow. c. Oranf^e. 

b. Light blue. d. Red. 

70. (2^7) If you want a red flower to appear darker than the green 
leaves in the final print, what color of contrast filter should 
you use with panchromatic film? 

a. Green. c. Blue. 

b. Red. d. Yellow. 

71. i'c^Ml ) A red filter would help produce acceptable results for 
all of the following except 

a. fake night shots. 

b. portraits of women. 

c. scenics where you want to darken the sky. 

d. architecture shots of light-tone buildings. 

72. (2U8) If the light is so bright that you cannot close down enough 
or use a fast enough shutter to prevent over-exposure, what kind 
of filter should you use? 

a. Neutral density. c. Correction. 

b. Polarizing. d. Light balancing. 

73. ) If you needed to close down one stop and couldn't because 

of the limitations of your lens, you should choose n neutral density 
fvlter with a factor of 

a. c. 7.7. 

b. i]. d. 20. 

7^^ • (P^9) What type of filter can you use to reduce glare from water, 
windows, and glossy prints? 

a . Polarizing . c . Contrast . 

b . Correction . d. Gelatin . 

75. (?30) What color of light is in excess in a hazy lighting condition? 



'.1 . 



Red. c. Yellow, 

b. Orange. d. Blue. 
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Preface 

THiS THIRD VOLUME of CDC 23132, Apprentice Still Photographic Specialist, 
emphasizes the application of general camera assignments. Since photography is an 
art rather than an operational career field, we don't have cut and dried rules for camera 
assignments. Therefore, most of this volume deals with concepts and ideas that are 
abstract. 

Chapter 1 explains photographic composition. Many shots are spoiled by poor 
composition or a total lack of it. In this chapter, we offer ideas and concepts of com- 
position which you may use. We discuss creative techniques as well as basic concepts 
and corrective procedures. Chapter 2 deals with general assignments. In this chapter 
we cover the planning of missions, industrial, and investigative assignments. We also 
give you a brief introduction to photojournalistic techniques. It is not our intent to 
lay down rigid rules on how to accomplish these assignments, but to point out certain 
techniques that you may find usefu 1. Chapter 3 covers the types of photos you will have 
to produce in the studio. These include portraits, passports, identification, and special 
assignment photographs. In Chapter 4 we discuss the fundamentals of copy and repro- 
duction photography. We cover types of originals, techniques, processing, and finish- 
ing of copy materials. As in Chapters 2 and 3, Chapter 4 also covers operator's 
maintenance. 

If you have questions on the accuracy or currency of the subject matter of this text, 
or recommendations for its improvement, send them to the 3430th TCHTG/TTMZS, 
Lowry AFB CO 80230. Questions requiring immediate resolution may be directed to 
the course author, AUTO VON 926-4142, between 0700 and 1530 hours (MST), 
Monday thi'ough Friday. NOTE: Do not use the suggestion program to submit correc- 
tions for typographical or other errors. 

If you have questions on course enrollment or administration, or on any of ECFs 
instructional aids (Your Key to Career Development, Behavioral Objective Exercises, 
Volume Review Exercise, and Course Examination), consult your education officer, 
training officer, or NCO, as appropriate. If this agent can't answer your questions, 
send them to ECI, Gunter AFS AL 36118, preferably on ECI Form 17, Student 
Request for Assistance. 

This volume is valued at 12 hours (4 points). 

Material in this volume is technically accurate, adequate, and current as of January 
1979. 
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CHAPTER 1 



NOTE: In this volume, the subject matter is developed by a series of Learning Objectives. Each of these 
carries a 3-digit number and is in boldface type. Each sets a learning goal for you. The text that follows 
the objectives gives you the information you need to reach that goal. The exercises following the infor- 
mation give you a check on your achievement. When you complete them, see if your answers match 
those in the back of this volume. If your respons^e to an exercise is incorrect, review the objective and 
its text. 



Principles of Photographic Composition 



COMPOSITION IN photography is a process of 
combining or relating all of the elements of a scene 
into a particular position or relationship within the 
space of a photograph. When all parts of the scene are 
combined to form one harmonious whole, the result 
is a photograph having good composition. 

Learning the art of good composition is similar in 
many respects to learning any other skill or profession. 
First, learn the rudiments, conectly. Then through 
much practice and attention, develop the talent to a 
high state of perfection. In the early stages of learning 
we depend almost exclusively on what we can see and 
hear, imitating what has been done before. 

Much can be learned about composition by studying 
various works of art and collections of good photo- 
graphs. Each one offers an example of how to present 
a subject in an effective and interesting manner. By the 
simple process of attempting to duplicate some of 
these photographs, many of the basic elements of 
composition can be learned. 

1-1. Applying Basic Elements 

You should have an idea of what you want as a final 
product before you move in to make the shot. All sub- 
ject elements should be properly arranged with 
consideration given to the lighting and the appearance 
of the various tones, textures, and shapes (fig. 1-1.) 
Many distracting elements can be eliminated by 
applying the principles of good composition. It will 
be very difficult, if not impossible, to correct mistakes 
caused by the wrong camera position or poor scene 
arrangement at a later point in the photographic 
process. You should do your cropping and composing 
before you trip the shutter. 

400. Specify principles and techniques which are used 
to achieve effective composition. 

Although good composition is something that each 
photographer must learn to feel for himself, you can 



consistently produce good quality photographs by 
using basic guidelines for composing your picture. 

Point of Interest. Every photograph should have 
one definite point of interest. If the viewer is distracted 
by a jumble of elements, the main subject of the 
photograph will not stand out. (See fig. 1-2.) This 
makes it difficult to determine the purpose of the 
photograph. The point of interest may be a single 
object or consist of several elements. The key is that all 
parts should be arranged so that the viewer's attention 
is drawn directly to the subject. (See fig. 1-3 ) 

Simplicity. One sure way to emphasize your subject 
is to simplify by minimizing the number of elements 
presented in the picture. As we have said before, the 
camera lens sees everything that exists in front of it. 
Therefore, adjust your camera angle and camera-to- 
subject distance until all but the essentials have been 
eliminated from - jur picture. As a start toward 
simplification: (i) move closer to your subject, (2) 
choose a plain background, and (3) let the lighting 
emphasize your subject. Compare figures 1-4 and 1-5 
to see the improvement that simplicity can make. 

Horizon Line. Most outdoor, and many indoor, 
photographs have a real or imaginary horizon line — 
the line where the sky seems to meet the earth or where 
the foreground or middle ground meets the back- 
ground. The proper placement of the horizon line will 
help you arrange the background, the foreground, and 
the main subject areas of your picture. You should try 
to keep the horizon line level. (See fig. 1-6.) Next, try 
to remember never to place the horizon line in' the 
direct center of the photograph. If you do, you divide 
the photograph into two equal parts and produce a 
dull and uninteresting picture. (See fig. 1-7.) Try to 
position the horizon line above or below the exact 
center of the photograph. A high horizon line gives 
the appearance of depth and distance. (See fig. 1-8.) A 
low horizon line creates an appearance of increased 
height. (See fig. 1-9.) 

The Golden Mean. The Greek sculptors and the 
great painters and architects of the Middle Ages used 
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Figure l-I. Compositional elements. 



what has been called "The Golden Mean" (fig. MO) 
to help them establish correct proportion and place- 
ment of their subjects. We can apply this principle in 
photography by dividing our rectangular picture area 
into thirds, both horizontally and vertically. Then 
we can place our horizon line on, or close to, one of 
the 1/3 lines while placing our subject on one of the 
four intersecting points. (See fig. Ml.) Some photog- 
raphers actually draw lines on their ground glass to 
apply this principle. 

Leading Lines. One of the most common techniques 
in directing attention toward the point of interest is 
the use of leading lines, shapes, or patterns. A leading 
line may be any object, or any series of objects, which 
tends to direct the observer's eyes toward the point of 
interest. It may be a road, a fence, a row of trees, a 
shoreline, or even a patch of light or dark tone in the 
scene. An ideal leading line is one that staris near a 
bottom corner of the scene and continues unbroken 
until it reaches the point of interest. (See fig. i !2.) It 
should end at this point, otherwise the observer's 
attention will be carried beyond the main object in the 
picture. 

Framing. Another very effective method of con- 
fining attention to the point of interest is by framing 
it with such objects as trees, columns, a doorway, an 
arch, or a window. For example, looking across a 
broad expanse of land or water at a house can give an 
observer a rather dull, uninteresting view; while, by 
moving back a few feet and framing the same house 
between clumps of trees may improve the composi- 
tion. (See fig. 1-13 to see how framing can be used.) 

Handling of Action. A photograph depicting action 
or movement of any kind tends to lead the viewer's 
eyes in the direction of the action. Consequently, your 
composition is strengthened if the action leads into the 
photograph. Action shots require correct shutter 
speed selection and careful camera handling. A fast 
shutter speed creates a stop-action effect, while a slow 
shutter speed makes the subject blurry. (See figs. 1-14 
and 1-15.) If the camera is held still, the subject may 
appear blurred while the background remains sharp. 
If the camera follows the action (panning), then the 
subject will appear sharp and the background will 
appear blurred. Panning can be used to stop rapidly 
moving subjects. (See fig. 1-16.) 

Balance. In a well-balanced picture, the position of 
the various elements of the photograph gives harmony 
to the whole setting. Your problem with balance is to 
arrange the various objects into a specific design. 
There are two types of balance: formal (symmetric) 
and informal (asymmetric). 

Formal balance is achieved by arranging elements 
having similar size or shape on either side of an imagi- 
nary central dividing line in order to produce a 
balanced relationship within the composition. (See 
fig. 1-17.) Generally speaking, this type of balance 
should be avoided, since it usually fails to stimulate the 
viewer's interest. For example, although a single 
subject placed in the exact center of the photograph 
provides the simplest kind of balance, this should be 
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Figure 1-7. A horizon line that divides the subject in half leads to dull pictures. 



avoided for the reason just given. We can sum up 
formal balance by saying that it is dividing a com- 
position into equal parts, with none of the parts being 
dominant. Although this is sometimes pleasing to the 
eye, it quickly becomes monotonous through overuse. 

In contrast, informal balance involves a pleasing 
relationship between dissimilar forms and/or subject 
arrangements. For example, a smaller area or object 
can balance a much larger one if the smaller area 
contains a form or subject that attracts the viewer's 
attention more than anything contained in the larger 
area. You can cause attention to be focused on the 
smaller area by varying the color, texture, tone, shape, 
or activity in the two areas. (See fig. 1-18.) 



Format. Format determines the shape of the photo- 
graph. It may be horizontal, vertical, or square. 
Format is important, and your selection will influence 
both the appearance and the meaning of the photo- 
graph. Here are a few suggestions concerning the 
choice of format. If the shape of your subject indicates 
a given format, use that format. For example, tall 
objects usually fit a vertical format, whereas wide 
objects require a horizontal format. A square format 
is, however, rarely used. Remember, you can achieve a 
different format easily and quickly by turning your 
camera or changing your easel during printing. 

The Th'rd Dimension. Perspective is defined as the 
rendering of a three-dimensional subject (height. 
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width, and depth) on a two-dimensional surface 
(height and width). This problem faces both painters 
and photographers. The main challenge is to retain a 
feeling of illusion of depth. There are four means of 
expressing depth in composition. These are line, 
figure, light, and haze effects. (See fig. 1-19.) A leading 
line going into the picture (road, river, or a fence, etc.) 
can create a feeling of depth. The relative size of the 
subject matter can also help to create the illusion of 
depth. For example, objects in the background look 
smaller and farther away even though they are of the 
same size. This is so because we know that the reduc- 
tion in image size is caused by an increase in distance. 
Lighting can also be used to help create the appearance 
of depth. Long shadows cast into the picture promote 
a feeling of distance. Finally, a diminishing sharpness, 
caused by haze, can give the feeling that the back- 
ground is far away. 
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Subject Size. Your ability to decide how much of 
the subject should be included in any photograph is 
very important. For example, you can photograph just 
the subject itself or only part of the subject. You can 
make the subject small and include much of the 
surrounding area. Generally, however, you cannot go 
wrong if you make your subject as large as possible. 
When you check the viewfinder or the ground glass, 
you may find that much of the area surrounding the 
subject is not an important part of the picture and can 
be eliminated. In fact, eliminate everything that is not 
absolutely essential to the purpose of the photograph. 
This applies to parts of the subject itself. If a picture is 
correctly composed, you cannot add or subtract 
anything without adversely affecting the quality of the 
photograph. 

Background ControL Many photographers over- 
look the background during composition of the 
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photograph. When the finished print is examined, 
however, the viewer will quickly reali/e that the 
background should have been taken into considera- 
tion. This is especially true if the background contains 
elements that distract from the main subject. Through 
neglect, the background may destroy the qualit\ of 
your subject arrangement. Fherelore, look beyond the 
subject and cheek the background area. In some 
instances the background will be inappropriate, 
cluttered, or disorganized. If this is the case, you will 
have to exercise background control. You can do this 
in several ways. Y-or instance, you can (I) move the 
subject to another location, (2) change the camera 
position, (3) change the camera angle, (4) remove the 
objectionable background from the composition, or 
(5) throw the background out of focus by using a large 
aperture (i.e., limited depth of field.) 

Foreground Control. Like the background, the 
foreground is important. In most cases, the fore- 
ground should be in focus and be of sufficient depth 
to support the subject. Don't let foreground objects 
detract from the point of interest. As a rule, the fore- 
ground will contain the leading line. Consequently, 
a fuzzy, out of focus foreground will irritate the 
viewer and detract from the point of interest. Occa- 
sionally m out-of-focus foreground is used in portrai- 
ture where the foreground forms a frame for the 
subject's face. 

Tone Balance. In black-and-white photography, 
the subject's colors and those surrounding it are 
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1- DIVIDE THe COMPOSITION INTO THIRDS 

2- PLACE THE HORIZON ON OR CLOSE TO 
THE ONE-THIRD LINE 

3- PLACE YOUR CENTER OF INTEREST AT 
ANY GOLDEN MEAN POINT 

l igurc 1>I0. fhc "CJoldcn Mean.** 

presented as various shades of gray in the final photo- 
graph. Remember, the shade of gray produced 
depends on how much light the subject is reflecting. It 
is important that tones, especially those close together, 
do not blend and obscure detail. This problem can be 
avoided by making a slight change in your camera 
position or by using a filter or supplementary lighting 
and controlling film contrast during processing. 
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Figure l-II. Placing subject according to the "Golden Mean." 
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Figure !-!2. Use of leading line. 



Exercises (400): 5. vVhat will be the visual effect if you pan when 

L Why should every photograph have a clear point photographing a moving object? 

of interest? 



2 What are three techniques that can be used to 6. Haze in a scenic will help create what effect? 
achieve simphcity in composition? 



3. A high horizon line conveys what feeling? 7, How are filters used in tone control? 

4. What is the purpose of a leading 1 
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1-2. Control Pcrspcctivt 

Remember in Volume 2 we said that perspective 
is the impression of depth when a three-dimensional 
scene is represented in a two-dimensiorial photograph. 
You have the means, while operating your camera, to 
control perspective. You can leai;n the art of showing 
objects or scenes in such a way to show them as they 
appear to your eye with respect to depth and distance. 
Since photography is two-dimensional, you have to 
create the illusion of three dimensions with photo- 
graphic techniques. You must also maintain relation- 
ships between various elements of the scene so that 
they have a natural appearance. Perspective is, there- 
fore, the most important of the corrective techniques 
that are used to get a pleasing picture. 



401. Define "perspective'' 
associated with it. 



and cite two problems 



Whether a particular photograph looks natural or 
not often depends upon how we have been trained to 
see. For example, we accept the convergence of parallel 
lines in the horizontal. This commonly happens when 
we view the "narrowing" of railroad tracks as they 
recede in the distance. However, we do not accept the 
same phenomenon in the vertical. For example, if a 
photographer tilts his camera upwards in order to 



capture the top of the building, the walls of the build- 
ing appear to converge toward the top and the build- 
ing seems to be falling. The photographer, therefore, 
must be able to control the appearance of these 
parallel lines in his photograph to maintain a pleasing 
perspective. 

Perspective is controlled by the camera position. 
Camera position controls the angle of view and the 
subject-to-camera distance. The choice of lens focal 
lengthy while not controlling perspective, can be 
helpful in maintaining the desired image size while 
allowing a change in camera position. In our tilting 
building example, the problem could have been 
avoided by using a suitable wide angle lens to give 
the necessary coverage or by moving far enough back 
so the available lens could give the coverage without 
the need for tilting. 

Another type of problem is diminution. Objects 
in the background look smaller than those in the 
foreground even though they are of the same size. 
This, again, can be controlled to some degree by 
changing camera position and using the appropriate 
focal length to insure a useful image size. 
^'>st^%^c}^^^S^^^j!'^J^ ^ form of distortion whereby 
for e ground oujcc'^ appear to be disproportionally 
large. This often happens when a photographer moves 

£Lgjf.^h, ^^rmal or wide wgl e lens to maintain a 
large image as in portrait photography. To correct 





ERIC 



Figure 1-20. F or nt hnrUwing . / rr) //-) L/.-/- /^j/-^ 
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this '^problem" the photographer should step back 
and use a l^^ftg«i^ocal length lens. /^i^, ^ -/ <> v 

It must be stressed'that various types of "distortions" 
may be effective. For example, diminution gives a 
feeling of depth while foreshortening can be used to 
give a feeling of space. (See fig. 1-20.) 

The key to perspective control is the camera position 
in relationship to the subject. The view camera, with 
its many adjustments, permits complete perspective 
control without the need to always "move" the camera 
from one position to another. Complete camera move- 
ment is provided by the set of swings, tilts, slides 
(shifts), the rising and falling front, and the rotating 
film back. These adjustments enable you to accom- 
plish the following tasks: 

a. You can control perspective and deliberately 
prevent, moderate, or exaggerate distortions. 

b. In photographs taken at an angle, you can extend 
sharpness in depth. 

c. You can also change the position of the image on 
the film without changing the position of the camera. 

The view camera, therefore, is the choice for correc- 
tive procedures to achieve distortion free composition. 
Too many photographers, however, shy away from 
the view camera because of its bulk and many adjust- 
ments. The best way to be at ease with the camera is to 
practice with it before a job comes up. For example, 
you can arrange a simple still life in the studio. Using 
the camera straight on, with all the adjustments 
in neutral, focus on the subject. Take a picture with 
Polaroid film. Then use each of the adjustments one 
by one until you can clearly see the effect that each has 
on the result. Take a Polaroid photograph with each 
step. You can repeat this same process with an 
architectural shot. In this way, you will have a folder 
of pictures to refer to when you are getting ready for 
an assignment. Remember, knowledge gives you 
confidence. 

NOTE: Limited corrective photography can be 
achieved with a 35-mm camera (e.g., Nikon) equipped 
with a perspective control lens. Such a lens can be 
adjusted out of the normal axis to control parallel 
lines, etc. This can be invaluable when you need color 
slides as an end product. 



Exercises (401): 

1. Define "diminution" and "foreshortening." 



2. Explain how foreshortening can be prevented in 
portrait work. 

3. Explain why a view camera is ideal for corrective 
photography. 
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4. Define "perspecti\c." 



1-3. Creative Techniques 

To be creative means to be able to be productive: to 
achieve what was not there before; to assemble dif- 
ferent elements in an effective and novel way. Every 
photographer should try to be as thoughtful as possible 
on every shot. In this section, we will discuss a few 
ideas you might consider trying when you wish to 
achieve better results. 

It must be stressed that in the area of composition 
there are no firm "DO's" and "DONTs," just guides 
to help solve a vi- v.al problem. The best way to im- 
prove one's "eye" is through practice. Practice can 
take many forms. One way is to give yourself "self- 
assignments," like shooting a "little league" game in a 
refreshing way. Shooting, processing, and printing 
your work, followed by a thorough critique, is the best 
way to get better. In conjunction with this, the idy of 
the work of leading photographers, painters ma- 
photographers, and sculptors, who comr cate a 
visual message, will provide much food f .nought. 

While the mastery of the various photogi aphic skills 
is essential, one's attitude is the most vital ingredient. 
A willingness to learn, a desire to improve and demand 
upon oneself to accept nothing but one's best efforts, 
provide the power to go forward. 



402. State how camera angle^ subject matter parts, 
equipment, focus, and tone and contrast can be used 
in creative composition. 



The following five topics are presented just to give 
you some ideas that you might consider when carrying 
out your assignments. Though we often stress equip- 
ment and particular techniques, it is the photographer 
and his visual insight of the subject in photographic 
terms that make the difference. YOU are the difference. 

Camera Angles. Camera position is a most im- 
portant choice in determining how a subject will 
appear. To achieve effective composition, it is best if 
you can take pictures from several camera angles. Do a 
360° walk around the subject to get a clear idea of the 
possibilities. Then produce a variety of shots. Shoot 
up, down, left, right, front, back, three-quarters, etc. 
Each angle may show the subject in quite a different 
light. For example, shooting up makes the subject 
more imposing whereas shooting down will make the 
subject appear smaller and less important. The point 
being stressed is that if, for example, you take all your 
shots from the front at eye level your compositions will 
become monotonous. In figure 1-21, look at the effect 
that a variety of camera angles can have on how you 
see the subject. 
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Figure 1-22. Selective focus showing background blurred. 



Figure 1-23. Selective focus showing foreground blurred. 



InternJationship of Subject Matter Parts. The 

more objects ihat are in the picture, the more chal- 
lenging it is to achieve a harmonious arrangement. 
Many times you will not be able to move the subject 
and must depend on camera angle, shooting distance, 
lens selection, etc., to achieve a pleasing composition. 
When you can arrange the subject matter, the arrange- 
ment rather than the "taking of the picture" will likely 
make the difference between success and failure. 

Use of Equipment. The proper selection of equip- 
ment can help you effectively complete your assign- 
ment. Filters, lenses, and lighting equipment all can 
help to achieve unique results. A "fisheye" lens can 
give you a cylindrical picture, a diffusion filter will 
soften the image, or a multi-image filter can give you 
special effects. You must therefore be av/are of the 
continuing advances in equipment that permit you to 
extend or achieve a particular vision. 

Selective Focus and Depth of Field. What should 
appear sharp in the photograph? The point of critical 
focus and the degree of depth of field will determine 
just how much of the photograph appears sharp. What 
appears sharp will certainly affect the character of the 
point of interest. The difference that can be achieved 
by changing your plane of focus is illustrated in figures 
1-22 and 1-23. 



Tone and Contrast. In black-and-white photog- 
raphy, the rendering of the subject in various shades 
of gray and the contrast relationship of these shades 
is very important in determining the final visual effect. 
The selection of the subject, background, foreground, 
and lighting creates a critical combination. Remem- 
ber, the tone of each element will be determined by 
how much light it reflects. The more light, the lighter 
will be the tone. In this regard the appropriate use of a 
filter can be particularly helpful, especially when 
different colored objects may be reflecting the same 
amount of light. The selection of your film/developer 
combination will also have an important bearing on 
your recording. It is best to think about all of this when 
you are shooting, rather than rely on darkroom 
manipulation. Notice the difference that tones and 
contrast make in figure 1-24. 

NOTE: In color photography the relationship of all 
the different colors is of great importance on what 
impact the photograph will have on the viewer. In fact 
it is the pattern of colors rather than the form and 
content of the subject matter that often dominates. 

These have just been a few suggestions you can 
consider. See what YOU can do. Take PRIDE inyour 
work. Always be in "student status*' so that your 
work will not get stale. 
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Figure 1-24. Use of tones and contrast. 



Exercise (402): 

L Briefly explain how each one of the following is 
used to achieve creative compositions: 
a. Camera angles 



c. Use of equipment 



d. Selective focus and depth of field 



b. Interrelationship of subject matter parts 



e. Tone and contrast 
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CHAPTER 2 



General Assignments 



A PHOTOGRAPHIC WORK order simply states a 
desired result that must be provided. Your super- 
visor's task is to determine the course of action to be 
followed to give the user the best quality work avail- 
able at the least cost to the Air Force. As you can 
understand, this requires planning for the entire task. 

Each photographic facility has its own set of con- 
ditions, such as personnel, workload, and equipment. 
Photography is not a field where there is only one set 
method to accomplish each task. Therefore, many 
factors must be considered in determining how a job 
is to be carried out. 

It is important that when are called upon to carry 
out a mission, you are aware of what is required. In 
this way you can apply the skills you are ma:>tering to 
get the necessary results. In this chapter, we will dis- 
cuss many of the various types of missions you may be 
assigned to do and some of the basic techniques you 
may want to use. 



2-L Mission Planning 

When a basketball coach calls a time out it is to 
plan the next line of attack. A football coach does the 
same thing. Before you drive from Los Angeles to 
Omaha, you would look at a map and plan your route. 
Before you shoot a photo mission you must also plan 
what you are going to do and when you need to do it. 

This section deals with your planning. We include 
coordination, selecting and inspecting equipment, and 
loading film holders. All of these factors are important 
to your mission. So remember, plan ahead. 



503. List the items of information needed to coordinate 
with the requester and/ or Office of Information (OI). 



coordinate. Suppose your request calls for shots of 
some wall charts. Do you know how big the charts 
are? Are there plenty of electrical outlets in the area? 
Is there enough room for you to move about? 

All of these questions and more must be answered 
before you show up. This is your coordination with 
the requester. Find out exactly what is wanted and 
under what conditions you will have to work. 

You need to find out whom to report to. You need 
to know if transportation will be provided or if you 
have to get there yourself. Most of this information is 
available on the AF Form 833, Request for Audio- 
visual Services (remember from Volume 1), but it 
never hurts to do some extra coordination. 

Your request may come from the Office of Infor- 
mation (OI); you still need to do some coordinating. 
Answer all of the questions just asked and some 
more. Will an OI person be with you? Will the OI 
provide transportation? Is there a short suspense? 
Will you need proofs? 

The whole point of coordination is defined in the 
dictionary "As the state of being in harmonious ad- 
justment." That is, you know what is expected of you, 
what you can expect from the requester, and what 
the final outcome will be. 



Exercises (403): 

1. List three things you should find out when you 
coordinate with the requester or OI. 



2. What Air Force form will assist you the most in 
your mission coordination? 



Coordination. Suppose you are invited to a friend's 
house for a party. You will want to know if it is a 
casual party, a costume party, or a pool-side party. 
You probably don't want to make a fool of yourself. 
So you will coordinate with the party giver. You really 
don't want to show up in your swimming suit for a sit- 
down dinner. 

In nearly everything you do, you have some type of 
coordination to do. In photography you also must 



404. List the factors which must be considered in 
selecting equipment and materials for an assignment 
of any type* 



This next section is acontinuation of your coordina- 
tion. When preparing for an assignment you should 
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consider three factors—the product desired, the shoot- 
ing conditions, and the time requirements. 

Product Desired. Whether the requester wants 
slides, color, or black-and-white prints, or combina- 
tions of these will set limits on your choice of fihii, 
processing, printing, and camera equipment. For ex- 
ample, slides require the use of a 35- nm camera, 
reversal color film, and appropriate p ccssing. 1 his 
film restriction alone may preclude youi choice to one 
camera. The requester may instead want both color 
and black-and-white prints. Color negative film can 
give you both products, and it is available in a wide 
variety of formats, so your choice of a camera becomes 
much greater. 

Shooting Conditions. The who, what, where, when, 
and why of your assi;?.nment will be the biggest fac- 
tors in your equipment and film choice. A few ex- 
amples will illustrate the problem. An architectural 
assignment normally calls for a view camera and the 
necessary cut film. A crash and accident can be best 
handled with a press camera and roll film or film 
packs, A football game is easiest to shoot with a 35- 
mm reflex camera and a variety of lenses. Whether 
the event is indoors or outdoors, daylight or night- 
time, or on a beautiful sunny day or in downpouring 
rain will, for example, call for decisions on film 
speeds and accessory lighting. 

Each job should be analyzed in terms of additional 
equipment as well. A view camera, for example, re- 
quires a sturdy tripod and a cable release. Filters are 
often required for accurate tonal rendition or color 
balance. You should always carry a properly working 
light meter. Remember, there is nothing more embar- 
rassing than to travel for an hour or two to the shoot- 
ing spot, get set up, and then realize that you have 
forgotten a piece of equipment that will make the 
difference between a "half-baked" job and success. 

Time Requirements. Considerations of time may 
require particular equipment solutions. For example, a 
quick identification picture may be satisfied with an 
instant picture camera. A job that requires only a few 
shots, but has a **short fuse" on delivery may be best 
handled with a 4 x 5 press camera and cut film. 

It must be stressed that you should carefully analyze 
your work order prior to going out on a job. You 
should develop a standardized checklist that should be 
followed so that you have the equipment you need with 
you. Such preparation will save you time in the long 
run because it will reduce the number of reshoots and 
it will prevent your shop from getting a poor reputa- 
tion. 

Exercise (404); 

I. List the three factors that should be considered 
when choosing film and equipment. Briefly explain 
why each is important. 



405. Cite techniques and procedures used in the in- 
spection and testing of photographic equipment. 
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Visual Checks. Visual checks of camera and lab 
equipment give a good indication of their condition 
and usability. This visual check shouldnU be a quick 
glance but a thorough examination of condition. For 
example, suppose you are checking a camera bellows. 
A casual examination of the item may indicate in- 
correctly that the bellows is in perfect condition. 
Instead, extend the bellows to its maximum and, in a 
darkened room, place a light inside. If you cannot see 
any light leaks, the bellows is in good condition. 
Examine all items with the thought in mind that 
something is wrong and prove to yourself that they are 
all in satisfactory condition. It is surprising how many 
pitfalls you can avoid by looking for trouble in ad- 
vance. 

OperationRi Checks. Operational checks should be 
performed on each item of equipment. There is a dan- 
ger of losing a photograph by a mechanical malfunc- 
tion. This applies to lab equipment as well as the 
camera and accessories. Any item that must function 
to contribute to the final product should be considered 
as a possible trouble spot. For example, without a 
functioning focal plane shutter a 35-mm reflex camera 
can become a useless object. Therefore, you should 
check the camera shutter very carefully prior to 
going out on a mission. 

There is a tendency to let seldom-used items, such 
as tripods and filters, slip by in the initial test. We may 
use a press camera daily and yet use the filters or 
tripod less often. Don't let such usage lead you into a 
sense of false security. Check each item against a 
checklist that you have prepared. 

Preventive Maintenance. Preventive maintenance 
might be defined as those minor maintenance pro- 
cedures which are performed to prevent excess wear 
or other damage to equipment. A small amount of oil 
on a squeaky bearing may prevent such a bearing 
from becoming damaged. Such preventive main- 
tenance is mainly up to you and your common sense. 
It may include simple techniques such as tightening a 
loose screw or greasing a gear. Such maintenance will 
prevent costly breakdowns. Let us consider three 
general categories of preventive operator mainte- 
nance—adjustments, cleaning, and lubrication. 

Adjustments. Adjustment, must be made period- 
ically if top quality results are to be expected from 
your camera and lab equipment. Technical manuals 
for each piece of equipment contain the procedures 
for making any required adjustments such as zeroing a 
light meter needle. When you do make an adjust- 
ment, be sure you follow the proper procedures. 

Cleaning, All equipment, whether it is constructed 
from wood, metal, glass, or plastic, should be kept 
clean. Dust or dried chemicals can raise havoc in any 
photographic process, from the beginning to the final 
product. All cleaning should be done with the ap- 
propriate cleanser for what is being cleaned. 

Lubrication. Periodic lubrication of any functional 
camera and lab equipment is a necessity. Points where 
friction is created will wear any time the correct 
amount or correct viscosity of the lubricant is not 
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maintained. On any equipment, the unit, its location, 
the method of application, the lubricating period, and 
I the type of lubricant arc specified in the applicable 
technical manual. 

NOTE: Remember, the extent of operator main- 
tenance may vary from one laboratory to another. 
Limitations are due to the availability of maintenance 
personnel, the time it takes to send out a piece of 
equipment for repair, and the applicable regulations 
and technical orders which spell out areas of respon- 
sibility. 



Exercises (405): 

L What is the purpose of a visual check? 



2. Why are operational checks important? 



3. What is the advantage of performing preventive 
maintenance? 



4. List and briefly explain three techniques that are 
applied in preventive maintenance. 



5. What limitations can there be on operator main- 
tenance? 



406. Point out principles and techniques pertaining to 
film loading procedures. 



Cut Film Holders. Of the various types of films 
available, cut film is often used in the photo lab. 
Each sheet is independent of the others. One sheet 
can be exposed and processed by itself as opposed to 
roll film which cannot be economically exposed and 
processed for only one shot. Since many of your 
photos will be taken on cut film, you must learn how 
to load a cut film holder. 

Preparation. Since holders must act as lightproof 
containers for the film, it is important that each slide 
be checked for breaks or cracks along the edges. The 
two hinged endgates of each holder should be opened 
and inspected for tears and holes. Replace each dark- 
slide by placing its leading edge squarely into the 
light trap opening (never with one corner only and 
pushing diagonally) and by pushing evenly until the 
slide is seated in the groove of the closed endgate. 
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At this point and throughout your photographic 
training, bear in mind that cleanliness in all opera- 
tions is a "must/* Film is manufactured and packaged 
under sterile or ''white-glove'' conditions to assure 
its freedom from all defects. The loading room must 
be lightproof, clean, and dust free; the bench or 
table on which loading is performed should be cleaned 
with a damp cloth. 

Remove dust from the darkslides of a film holder 
before withdrawing them through the light trap. Then 
use a soft, cameFs-hair brush to clean the insides of 
each film holder. After cleaning the holders and 
darkslides, reinsert the slides with the silver side of 
the tab facing outward. Push the darkslides in just 
short of the point at which the slide begins to cover the 
film area. Stack the holders in piles that are con- 
venient to reach. Then remember where you put them 
because you will have to find them again after you 
turn the lights out. 

Film, Cut film is packed in boxes containing any- 
where from 10 to 100 sheets of film. Sometimes, 
sheets of black paper separate each sheet of film. The 
film is protected from bending and cracking by two 
pieces of cardboard. The entire package is wrapped in 
a single (or double) thickness of black paper for pro- 
tection against light. To protect the film from outside 
moisture, the entire inner package is sealed in either 
metal or plastic foil. The sealed package is then put 
into a three-part, light-tight, cardboard box that has a 
seal of its own. 

You must be careful when removing film from its 
box to prevent fingerprints, scratches, dust, or lin* 
from ruining the film. To do this, always handle 
any sensitized material by its extreme edges only. If 
your hands perspire freely, rinse them in cool water 
and dry thoroughly on a clean towel before handling 
film. 

Each sheet of cut film is notched along one edge 
according to a code established by the manufacturer. 
The notching code serves two purposes. First, it iden- 
tifies the film you are loading; second, it helps you to 
identify the emulsion side of the film while loading or 
processing. In order for you to load a holder correctly, 
you must know which side of the film is the emulsion 
side. 

Loading. Typical film notches are shown in figure 
2-1. When the film is held vertically with its notches 
in the upper right-hand corner, its emulsion side will 
face you and can be slipped into the holder in its cor- 
rect position. If the film is held horizontally, the 
notch will be in the lower right-hand corner. In either 
case, make sure that the sheet of film is under the lips 
on either side of the holder's frame and just below the 
light trap. When the hinged endgate is pressed into 
place, the film base will lie flat against the metal 
plate inside the holder. If the film is not seated under 
the lip by the light trap, the endgate will not close 
fully. Figure 2-2 shows how to load each sheet of film. 

As each side of the holder is loaded, push the dark- 
slide in place until it is seated in the groove of the 
endgate. Only when the darkslide is inserted squarely 
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will it slide in place easily. Before inserting the dark- 
slide into the holder, check the raised dots along the 
metal strip at the top of each slide to insure that they 
are facing outward. These dots are only on the silver 
side of this metal strip, which indicates that the holder 
is loaded with unexposed film. 

When all holders are loaded with fresh film and 
when their darkslides are replaced, turn the small 
locking pins so that each pinhead projects over a 
slide. The locking pin prevents a darkslide from 
being accidentally withdrawn and ruining the film 
when you are handling the holrier on a mission. 

After removing the required sheets of cut film from 
the inner package, carefully rewrap the remaining 
film in the black wrapping paper and return it to the 
cardboard bo.x. Turn the lights on; then tape the box 
shut and label it with the number of cut-film sheets 
remaining, the date, and your name. 

Film Pack Holders. A film pack is a thin metal con- 
tainer which holds 12 or 16 very thin sheets of film. 
Each sheet of film is attached to an opaque sheet of 
black paper called a tab. Before use, all of the sheets 
of film face toward the opening in the front of the 
metal container. The pack of film is held in place by a 
spring-loaded pressure plate. Between the first sheet 
of film and the opening in the frame there is a pro- 
tective cover with its own tab. 

Before you can use the film pack, you must remove 
the protective cover over the first sheet of film by 
pulling on the attached (0) tab. Instantly, the pres- 
sure plate pushes the first sheet of film up against 
the retaining frame surrounding the opening. The 
black paper on the back of each sheet of film protects 
the sheet behind it from exposure by transmitted 
light. After exposing the first sheet of film, pull the 
number 1 tab. This pulls the sheet of exposed film 
around the end of the film pack and positions it behind 
the remaining film. The diagram in figure 2-3 shows 
the principle of the film pack. As the first film is pulled 
around to the back, the second sheet is uncovered, 
and the pressure plate forces it into the correct posi- 
tion for exposure. This procedure is continued until 
the last piece of film has been exposed and has been 
pulled to the rear of the pack. As you pull the last 
tab, the pressure plate spring forces the pressure 
plate into the pack opening, creating a light-tight seal. 



In order to use the film pack, you must place it into 
a film pack adapter as shown in figure 2-4. This pro- 
cedure is really rather simple. All you have to do is 
release the spring catches, open the adapter, and put 
the film pack into place. Remember to have the open- 
ing of the film pack contamer facing the opening of 
the adapter. 

Roll Film Holders. Some Air Force cameras are de- 
signed primarily for using sheet film, but special 
holders are available to adapt such cameras to handle 
roll film. Other cameras are designed specifically for 
roll film with built-in or detachable film holders. In 
either case you will have to load the roll film holder. 
Typical roll film holders are shown in figure 2-5. 

The front part of the holder fits flat against the back 
of the camera. .A. darkslide permits you to remove the 
holder from the camera in the middle of a roll of film 
without exposing the film. Parts of the roll film holder 
keep the film in place, hold it flat, and move it from 
one exposure to the next. 

Since there are so many different types of roll film 
holders, the following discussion will be very general. 

Preparation, As with cut film holders and any other 
photo equipment, cleanliness is very important. Before 
you load film into the magazine, clean the surfaces 
where the film will rest, make sure there are no light 
leaks, and check that any parts that are supposed to 
move do so freely. 

Some magazines have exposure counters that have 
to be set when the film is loaded. If you are using such 
a magazine, be sure you set this counter where it 
belongs. 

Loading. All of the roll film holders have some 
type of rollers or bars that you must guide the film 
around. Check the owner's manual to be sure you 
position the film where it belongs. As with any camera 
equipment, do not force anything on or onto the roll 
film holder. 

Exercise (406): 

1. Complete the following statements: 

a. Film holders act as containers for 

film. 

b. The room used for loading film holders should be 
, , and 




Figure 2-4. A film pack adapter. 



c. If the notches of a cut film are in the upper 

right-hand corner, the emulsion side is 

you. 

d. When the raised dots of a darkslide are facing 

outwards, the film holder has 

film in it. 

e. A film pack contains or 

sheets of film. 

f. To use a film pack, you must place it into a 

g. The front part of a roll film holder fits against 
the 

h. Before you load film into the magazine, 

the surfaces where the film will rest. 

i. Roll film holders have some types of 

or that you must 

the film around. 



Some of the leading national magazines and a mul- 
titude of newspapers today attribute their success to 
photojournalism. The reason for this is simple — 
pictures can portray at a glance the essence of a news 
or feature event. Action-packed pictures with carefully 
worded captions have several times more reader 
appeal than printed news stories alone. Pictures that 
capture the essence of a news story or develop a 
feature on some aspect of Air Force life are definitely 
in demand today. We don't expect you to become an 
accomplished photojournalist, but you should know 
some of the basic elements before you go out on a 
mission. 



407. List the three steps necessary to develop a story 
idea. 



2-2. Basic Photojournalism 

Photojournalism is the means of telling a story 
with photographs supported by captions or a written 
story. The titles to the story, text, and captions are 
used to introduce, hold together, and fill in the blank 
spaces of the story. 

Photojournalism, the artful combination of words 
and pictures, is a vital part of modern news reporting. 



Developing the Idea. In most cases, stories develop 
from an idea. Ir your case, the story and idea will 
probably be assigned to you rather than your coming 
up with them yourself. However, you must know liow 
to develop the story idea. This is really still more of 
your planning and coordination. The idea includes a 
specific story topic conceived to appeal to the reader 
audience. Unlike a spot news item, the picture story 
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Figure 2-5. Roll film holders. 



is aciually designed to convey a message intended lo 
appeal lo the experiences and feelings (^1 large masses 
ol people. However, you must take care to keep the 
idea within well def ined limits. 

f'or example, to make an in-depth photographic 
narrative on the 30th (iroup at L.owry would require 
a lot ol planning and a consider/.ble amount of time 
lor execution. Such a giant task may not be suitable 
lor a picture slt)ry. However, covering a specific 
course, such as the Photoitnu nalistic lechniqucs 
Course, would reduce the complexity of the task. You 
may even reduce youi eff ort bv covering just orie in- 
structor or student. Each c^f Siese steps down is de- 
signed to keep your idea within work'^ble limits. 

This first step in story developmcn' <*aniiot be taken 
lightly. Keep in mind that you nui.st p'an your idea 
to stay within workaole limits. 

Research. I'he next step v. r-:s':arch. Become 
familiar with the background ot yi.ur subject and try 
to learn what can be expected in the future. Talk to 
the people involved. Knt)W what to expect on the 
scene so that you can plan your shots. By identifying 
key reader interests, you may reveal various lead 



pictures. Research can open an avenue of approach 
ior execution. 

Prepare the Script, I he shooting script is the 
third step in developing your story idea. A shooting 
script is a source oi' valuable information. It shtuild 
specily camera angles, lighting, and subject arrange- 
ment. A .script may contain detailed instructions for 
staging an event, or it may contain general infor- 
mation about an uncontrolled event. In either case, 
the .script is a guide that may be changed when the 
necessity dictates. When on assignment, you can 
"wager your lenscap" on the possibility of an un- 
planned incident occurring. Thcrefo e, you should be 
alert and aware of everything going on around you all 
the time. An unplanned incident may give you the 
best shot of the assignment. To catch an unplanned 
shot, and then continue with the script without waver- 
ing, is the mark of a professional. 

To maintain continuity in your stories, you should 
always plan shooting .scripts. Also, a shooting script 
provides added assurance for the experienced photo- 
journalist. A script can .serve you in much the same 
way ihat a planned louie through a busy metropolis 
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serves an imnimiliar tra\cler, A script is a lifcsaver in a 
nia/e of action and activity, 

FIxcrci.ses (407): 
I , What are the three steps in developing a sfory idea? 



2. What is the most important aspect in developing 
Vi)ur iilea? 



407a. (433 — for CE feedback reference only). Briefly 
state how a photographic layout is developed. 

Planning the layout. A layout is the plan for 
placement ot* photographs on a picture page. It is much 
like Ihe plans and models made for houses. It shows 
what the completed job should look like. 

Layout of a picture story or photo feature, whenever 
possible, should be coordinated by the photographer and 
the editor. This insures continuity and resolves problems 
before publication. 

When called upon to make a layout, obtain all the data 
relative to the job. Start the layout with a number of 
small thumbnail sketches, keeping in mind where you 
will place the lead picture and supporting photographs. 
I he lead, or key, photograph should immediately catch 
the viewer s interest and lead the eye to the rest of the 
display. It should express the central theme of the story 
and be placed in a predominant position of the layout. 
General Iv, the lead or key photograph is larger than any 
of the other photographs. 

Once the rough layout has been accomplished, a 
comprehensive layout or visual sketch can be completed. 
Photos arc then arranged to catch the reader's eye, in 
addition to the logical progression of the story. 

Kxercises (407a): 
I . How do you develop a photographic layout? 



2, Who ,sluHiId be involved in the planning stages of a 
layout? 



408, indicate whether given statements correctly 
reflect the writing of captions and cover stories. 

A missile launching may make an exciting picture, but 
it fails as a news picture unless the reader can understand 
the when, where, and why as well as the obvious what 
and how. To fill in the spaces that the picture by itself 
leaves, yc^u need to write captions and cover stories. 



Captions. There are probably as many different ways 
to write captions as there arc photographers. These ways 
vary in their worth according to how well they 
supplement and clarify the picture. The elements that 
make up a good caption are u.sed by nearly all caption 
writers in one form or another. We include here the four 
elements and a description of each. 

Explanation. The first sentence is the most important 
one in a caption. It must link the photograph to its 
caption by describing the action in the photograph. One 
of the peculiarities of the first sentence is its verb form. 
The verb in the first .sentence of a caption is usually in 
the present tense. The .ason for ibis is that photographs, 
like paintings and sculpture, capture one moment of time 
and keep it in the present. Just as a painting depicting 
Washington crossing the Delaware captures that moment 
of hi.story in the present for as long as the painting It.self 
exists, .so a photograph captures one moment of history, 
whether dramatic or mundane. 

Another rea.son for using the present ten.se in the first 
.sentence is that it gives the reader a sen.se of immediacy, 
as though he were actually witnessing the event shown. 
Thus, a caption reads, Airman James T. White swims 
through swirling Hood waters of the Colorado River to 
rescue 6-year-old Ruth Gray. . . nas more dramatic 
impact than one which reads, * Airman James T. White 
swam through. ..." 

One problem which ari.ses from the use of present 
ten.se in the first sentence is what to do with the when 
element. To put the time element in the first sentence 
would result in a sentence such as, '*Steve Garvey hits a 
line drive to center field yesterday. . . Needless to 
say, this is .somewhat jarring to the reader and should be 
avoided. To alleviate this problem, the time element in 
captions is usually left out of the first sentence. This 
avoid awkward sentences with a shift in ten.se such as the 
one just quoted. 

Identification. The second part of the caption is the 
identification, '^his includes the identification of all 
persons and things vital to the storytelling function of the 
photograph. The question of who should be identified is, 
of course, the biggest problem here, and only general 
guidelines can be given to help the caption writer. There 
is no magic formula for every situation. Everyone should 
be identified who is identifiable and pertinent to the 
stor>'. By identifiable, we mean a person who is not 
blurred or obscured or too far away for recognition. By 
pertinent, we mean a person who is involved in the 
central action of the picture. It should be noted, 
however, that anyone in a photograph who attracts the 
reader's attention should be identified. The reader's 
curiosity should never be frustrated. 

The next question concerning identification is where it 
should be placed in the caption. The best answer to this 
is that it should come as .soon as possible in the caption. 
Many times you can identify people at the same time the 
action is described. For example, in the statement 
'Sergeant John P. Woods sounds Taps to climax 
Memorial Day ceremonies . . . the identification is 
included as the subject of the action. Sometimes, 
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however, it is better to use un impersonal identification 
in the first sentence. In that case, the complete 
identification should come in the second sentence. 

The only exception to this general rule is in the case of 
group identification. When there are several people to be 
identified in a photograph, it is better not to clutter the 
first two sentences with a list of names. This is apt to 
discourage the reader from finishing the caption. The 
recommended way to handle a group photograph is to 
use an impersonal identification in the first sentence 
(such as, ''A group of airmen. . . /') and then list the 
names in the caption. This achieves complete 
identification without cluttering the important first 
sentence. 

The identification itself can be handled in one of 
several ways. The idea is to handle it in the most natural 
and concise manner consistent with clarity. The best way 



to identify people is by action. If John Smith is passing a 
football to Sam Brown, it should be obvious from the 
photograph which one is passing and which one is 
receiving the ball. Thus, ihcy are identified by their 
activity and you need not use Icft-to-right idenvificalion. 

Another simple manner of identifying some members 
of a photograph is by obvious contrast. If there are two 
airmen and Miss America in a picture, it is not necessary 
to identify Miss America as being left of center. She is 
well identified by obvious contrast, and place 
identification would be superfluous. 

Slightly more complex is identification by 
elimination. Suppose there are three people in a picture 
(see fig. 2-6). The general is pinning officer's bars on the 
recipient. These two are identified by their action. The 
remaining j>erson, obviously the recipient's proud wife, 
is identified by elimination. 
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Figure 2-6. Identification by elimination. 



Finally there is the traditional left, right, center, or 
from left identification. It is not necessary to say from 
left to right. This wastes space. If one starts from the 
left, there is no place to go but right. This place iden- 
tification should be used whenever other means of 
identification do not suffice, or when there is a chance 
of confusion. 

Background. The third element of the caption is the 
background information. This consists of additional 
facts or expl? nations needed to clarify the photograph. 
The length of this section of the caption further 
depends upon two factors; where and how the photo- 
graph is to be used. The consideration of where the 
photograph is to be used refers to the question of 
whether the pictuie is to be printed in a military or a 
civilian publication. The amount of background in- 
formation needed to explain a photograph of bayonet 
practice to a civilian reader is obviously greater 
than that needed to explain it to a basic trainee who is 
participating in such practice. 

How the photograph is used refers to whether the 
picture is to be used alone, as an illustration for a story, 
or as a part of a picture story. If a picture is to ac- 
company a news story, the caption need not duplicate 
details used in the story. However, if the picture is to 
be used alone, the caption must be longer to offer 
maximum information. 
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Captions prepared for picture stories are similar to 
those written for single pictures, except that a story is 
told by means of a series of related pictures. In this 
case, a main caption, usually written for the lead or 
key picture of the story, can supply background in- 
formation for the entire story. 

Credit Line. Most service newspapers use credit 
lines for photographs. There are several ways of 
crediting photographs. Some newspapers give photog- 
raphers personal as well as official service credit lines. 
Others use a blanket statement that all the photo- 
graphs are USAF(Navy, Army, Marine) photographs. 
Yet, the usual way is to put the credit line at the end of 
the caption itself. The credit line, which follows 
directly after the last word of the caption, is entirely 
in capital letters and is mclosed in parentheses in the 
following manner: (US AIR FORCE PHOTO). 

Cover Story. A cover story is really no different 
than your captions. The only major difference is that 
the cover story is a larger caption. The cover story is 
the culmination of all of your captions. 

You apply the same principles and techniques in 
writing a cover story as you do in writing your cap- 
tions. Include the five Ws (who, when, where, what, 
why). Also, make sure that you include the informa- 
tion that the pictures do not clarify. Do not include 
information in your captions and cover story that is 
obvious in the pictures. 
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The culmination of your pictures and writing will 
allow you to become a writer with pictures— that is, a 
photojournalist. 



Exercises (408): 

1. From the following statements about captions and 
cover stories, select those that are true: 

a. There is only one correct way to write a caption. 

b. The first sentence in a caption is the most im- 
portant one. 

c. Use a present tense verb in the first sentence to 
give a feeling of immediacy. 

d. There are specific guidelines to follow when you 
need to identify who is in a picture. 

e. You should use "left-to-right" identification if 
there is a chance of confusion. 

f. The credit line is normally placed at the lower 
left corner of a photograph. 

g. The techniques of writing a cover story are 
much different than writing a caption. 

h. The five Ws should be included in a cover story 
as well as in a caption. 



2-3. Sports and Action Photography 

Every base newspaper has a sports section to dis- 
play top photographs. Both players and spectators 
enjoy action-packed shots that sum up the excitement 
of the various events. Whether it is shooting a squad- 
ron Softball match, an interservice track meet, or the 
Olympic Games, there are plenty of opportunities for 
the sports knowledgeable photographer. 

When we think of action photography in the Air 
Force, combat action comes immediately to mind. 
Combat action may be air-to-air or air-to-ground. It 
may be some form of ground support action. But no 
matter what form the action takes, it demands that 
you cover it from all angles or positions, in all kinds of 
weather, and under all light conditions. A combat 
photographer takes the risks of war to inform his 
commanders, comrades, and the American people 
what the Air Force is doing. It is the most challenging 
and demanding of any assignment a photographer can 
get. Yet, it is the ultimate purpose of every Air Force 
photographer's training. 



409. State principles, techniques, and requirements 
of sports and action photography. 



Sports Assignments. The first step in a sports 
assignment is preparation. You must research the 
sport. Usually, the sports assignment goes to the 
cameraman, with an interest and knowledge of the 
event, and you may meet these requirements. But 
regardless of your knowledge of the sport, it pays off to 
refresh your knowledge by researching the players. 
Players are specialists in their field. Some break fast 
and move with deceptive speed. Others excel under 



the basket or at bat. Know the players and their 
characteristics. With this knowledge you can get the 
jump on the action when it is at its peak. For example, 
if a ballplayer known for his base stealing prowess is 
on first base, you should be ready for the action of a 
steal. You should also know the stadium where the 
event will take place so you know the possible shoot- 
ing positions. 

Equipment, The speed of action demands choosing 
equipment that is designed for stop-action photog- 
raphy. Whenever available, use a 35-mm reflex 
camera, variety of lenses, high shutter speed, strobe 
lighting, fast film, and a motor drive. A motor-drive 
attachment on your camera enables you to shoot photo 
sequences almost as if you were using a "movie" 
camera. An exposure that is a little too late or a little 
too early isn't good enough. The punch in sports 
photography lies in recording the instant when the 
player s intensity of expression and effort are at their 
peak. 

A telephoto lens is indispensable for bringing the 
action in close. The camera position and angle, as 
related to the action center, often prevent getting the 
shot with a normal lens. A telephoto lens lets you get 
into the action and catch the intensity of the player. 
Many sports activities take place under lights, or under 
conditions that require supplemental lighting. Under 
these conditions the use of strobe lighting has become 
almost universal. The strobe is also ideal for stopping 
fast action at its peak. 

NOTE: Remember to realize that a strobe has only 
one-fourth of its normal effect when used in a large 
arena or outside. In addition, make sure that your 
lighting does not interfere with the performance of the 
players. 

Photographer's attitude. Shooting a sports assign- 
ment requires mental and physical agility to stay 
ahead of the play. You must anticipate the action. Be 
prepared. Move fast. Be alert for human interest shots 
off the playing areas as well, such as the expression on 
the face of the coach; or the excitement or despair of 
the crowd. 

Action Photography. As a photographer you can 
expect to shoot action shots many times. Successful 
action photography demands highly developed tech- 
niques and ingenuity. 

The word action means that the subject is moving. 
In action photography you will have a decision to 
make: Should I stop the action or emphasize it. That 
is, how should you show the action? 

Stop action. There are two ways to stop the move- 
ment of an object on your film. The first is by using a 
fast shutter speed. The second method is called 
panning. 

Use a fast shutter speed to stop the action of the 
object. A slow shutter speed will make the object ap- 
pear to be blurred. Figures 2-7 and 2-8 show the use of 
fast and slow shutter speeds. 

To pan, ycu follow the movement of the subject 
with the camera. During the pan you trip the shutter. 
This method will produce a subject that is in sharp 
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Figure 2-9. Panning. 



focus and a blurred background. Figure 2-9 shows the 
use of panning. 

Speed and angle. Two more things to consider when 
shooting action photography are the speed of the sub- 
ject and its angle to the lens. If an object is moving 
fast you will need to use a fast shutter speed to stop 
its movement. The closer the object is to perpendicu- 
lar with the lens, the faster the shutter speed you need 
to stop its action. 

For example, if an object is moving very fast, it will 
be in front of the lens only instantaneously. So ob- 
viously you need a fast shutter speed to capture it on 
your film. If an object is moving directly toward y ou, a 
slow shutter speed will suffice. But if the object is 
moving perpendicular to your line of sight, you. will 
need a fast shutter to stop its movement. 

By remembering these action techniques, you can 
stop or emphasize the action. You know that a slow 
shutter speed will make the object appear to be 
blurred. A shot of a firefighter getting into his boots 
and coat, shot with a slow shutter speed, will make 
the firefighter appear to be blurred (fig. 2-10). 
This shot will emphasize the action even if the fire- 
fighter is a bit slow. 

Panning is also effective if you want to emphasize 
action. Figure 2-11 shows a rather slow-moving sub- 
ject that has been emphasized by use of panning. 



Exercises (409): 

1. What is the first step in a sports assignment? 



2. What type of camera should you choose to cover a 
sports and/or action assignment? 



3. What are the two ways to stop the movement of a 

subject? 



4. A fast-moving object going directly in front of you 
would require what kind of shutter speed? 



5. If an object is moving directly toward you, is its 
movement and speed emphasized? 



410. Cite selected techniques of combat photography. 
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Figure 2-1 1. Use of panning to'emphasize motion. 



The ultimate of action photography is combat 
photography. Hopefully, you will never have to func- 
tion as a combat photographer. But since you may, we 
include the following information. 

Combat Photography. Planning for this type of 
assignment is similar to sports planning in that you 
will be photographing uncontrolled action. In fact, it 
is far more uncontrolled; it goes forth, without rules, 
over a much broader "playing field" than any sports 
event. You must be in top physical condition because 
you will be required to fly combat missions as well as 
accompany ground troops in the field. You must be 
mentally alert and emotionally stable to capture the 
fast paced, death dealing events 

The equipment must be small and fast handling. 
Two 35-mm cameras (one rangcfmder for its quiet- 
ness and low light focusing capability and one reflex 
for telephoto work), a couple of lenses (examples, 
28-mm, 50-mm, 80-210 zoom), filters, meter, film, a 
notebook, a couple of tools, and a cleaning kit are what 
you basically need. It is similar to what you might use 
in photojournalism, but with these thoughts in mind: 

• You cannot use flash in a rombat zone because it 
will attract the enemy. Therefore high-speed films 
are a must. 

• You do not have time for a normal size tripod. 
Unless you have a photo clamp or table-top type of 
tripod, you must normally rely on natural objects or 



equipment to support your camera for any time 
exposures you might need. 

• You must keep equipment to the base essentials 
because you will have to carry your military gear as 
well. On a flying mission you may be further limited 
because of space and weight requirements of the 
plane. 

• You must be able to carry all the film you will 
need since it is difficult to be resupplied during field 
operations. 

• You will often need to take care of your equip- 
ment yourself. You must protect it and the film from 
mud, water, sand, dirt, etc. Waterproof pouches come 
in handy for this task. 



Here are a few shooting techniques you might 
consider: 

• Use the wide-angle lens to get an overall view of 
the combat zone. This gives a good idea of the scope of 
the operation and the general positions of the forces. 

• Use the telephoto lens to get you close to the ac- 
tion. 

• Use the principles of framing and leading lines, 
etc., to draw attention to the key point of interest. 

• Anticipate the high point of the action. For 
example, catching the bombs being released during a 
tactical air strike. 



• Action at night can create dramatic silhouettes. 
Also, a nighttime exposure of the battle can give truly 
interesting results. 

• Portraits of the soldiers and airmen involved are 
the most telling of all pictures. Such views show the 
tension, grief, pride, and the gut determination of our 
forces. 



Exercise (410): 

I. Complete the following statements on combat 
photography: 

a. Combat photography covers action which is far 
more than sports. 

b. You cannot use — in a combat zone 

because it is likely to attract the enemy. 

c. Normally, you must carry all the 



you will need because of limited resupply. 

d. Wide-angle lenses are used to give an 

view of the action. 

e. - 



combat pictures. 



usually are the most telling of all 



411. Specify selected techniques of group action 
photography. 



So far in our discussion we have limited the subject 
to a singular object. But suppose you have more than 
one person or object in the scene. What other con- 
siderations do you have to deal with? These consider- 
ations are lumped into a part of your job we will call 
group action photography. 

Group Action. We are still concerned with the 
action or movement of the subject(s). You must still 
apply the action handling techniques previously 
covered; also, you may have to improvise some ac- 
tion. New problems in group action photography are 
the group, what to do with it, and how to show its 
action. 

Your first consideration is the size of the group you 
are trying to photograph. Obviously, a group of 3 or 
4 peor>le will be easier to deal with than a group of 
126 people. 

If you need a simple group shot, say of a top-flight 
squadron, make sure everyone*s face is visible. The 
simple way to do this is to arrange the group and then 
ask if everyone can see the camera. If they can see 
the camera, then the camera can see them, and aM of 
the faces will be recognizable. 

Another problem with a large group is squinting 
eyes. Indoor shots are no major problem. Outdoors 
though, you need to be aware of the angle of the sun. 
Don't position the group facing into the sun. 

Photographs of large groups are very static. That is, 
it is hard to show a squadron in action. Therefore, 



they are the exception to the "make sure everyone is 
doing something," rule. Which brings us back to small 
groups. 

If at all possible, limit your group action shots to as 
few people as necessary to tell the story. In your small 
group, make sure everyone is doing something. Don't 
let one person adjust a dial while the other people in 
the group are standing around with nothing to do. In 
other words, don't let your pictures become static. 
Show some action is taking place, even if you have to 
irnprovise a little. 

The easy group action pictures are the ones where 
the group is actually busy doing something. In these 
you won't have to improvise; the group is already busy. 
For example, an alert crew running to the crew truck 
actually shows action. However, the same crew wait-' 
ing in the dayroom does not show much action. So to 
keep from having a static shot, you may have to im- 
provise some action. 

The main factor in group action is to show the group 
in action. Remember, don't let your photos become 
static; make sure everyone is doing something. 

Exercise (411): 

1. Complete the following statements by filling in the 
proper word or phrase: 

a. In group action photography you may have to 
the action. 

b. Your first consideration in group action photog- 



raphy IS the . 



of the 



c. If all the people in a group can see the 

then the can see them. 

d. Limit your group shots to 



people as necessary to tell the 



e. Your main concern in group action photography 
is to show the group in . 



2*4. Spot News 

Spot news is not a picture of your dog pouring over 
the daily paper. Spot news is events that are happen- 
ing and must be covered immediately. The discussions 
on photojournalism and action need to be remembered 
during this discussion, too. 



412. Deflne ''spot news" and tell how you can prepare 
to cover it. 



Spot news coverage can be summed up in one word 
— URGENCY. You must arrive on the scene, get the 
coverage, and return to the lab to process and print 
your photos. All of this must be done in time to meet 
the deadline, sometimes in a matter of minutes. 

Spot news events are those events that happen 
right now. An arriving dignitary, an airplane acci- 
dent, or weather damage to your base are all spot news 
events. If you didn't get the shots during the event. 
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youMl have a tough time getting your memories 
published in the paper. If you did get some shots, but 
too late, you didn't get news — you got history. 

In addition to being on lime, spot news photo- 
graphs must have impact both visual and emotional. 
They must tell a story that is complete and to the 
point. They do not have to be tear-jerkers. They ean 
be humorous or informative. Whatever mood your 
pictures portray, it is only temporary. But you nmst 
capture the mood and get it to the audience imme- 
diately. If it's not out immediately, it isn't news. 

Spot news assignments require that you give yovir 
best effort and ingenuity. It is, ''Get your camera •• 
NOW!" not, ''Just a second, Sarge." You will not have 
time for researching, planning, organizing, and time- 
consuming preparation. Furthermore, spot news events 
are uncontrolled action situations, and your success 
depends on your ingenuity and awareness. 

About the only preparation you can do is to be 
ready. Have your camera in top operating conditions 
at all times. You must get to the scene now -not after 
you have checked out your camera. 

When you gel to the scene, start shooting. While 
you are there, be aware of what is happening around 
you. Visual awareness will let you get the shot that 
makes the story. Be ready for it. 

Your personal preparation may also help you in 
spot news assignments. You should be able to com- 
pute exposures, distances, angles, and positions almost 
automatically. While you are fumbling with an equiv- 
alent exposure, your counterpart is winning the 
Pulitzer Prize. 

You will probably be on your own at the scene. 
Therefore, you are responsible for getting the shots. 
Keep your viewers in mind. They will see only what 
your pictures show them. So show them what hap- 
pened. 

When you have covered the news, get back to the 
lab, process the film, and print your best shots. Then 
relax because you have just covered a ^pol news 
assignment. 



Exercises (412): 

1. What is spot news? 



2. How can you prepare to c(wer a spot news event? 



2-5. Awards and Presentations 

Every day someone in the Air Force gets an award. 
Since that person is proud, he will probably waiu a 
picture of the award ceremony. Since you are a pho- 
tographer, you will have to produce the picture. And 
since you are a professional, you will want to do your 
best work. In this section, we give you some hints and 



tcchtiiques t!iat \\\\\ liolp you pioduce your hcst 
possible work. 

As we said before, piiotograpli\- is an art form, 
i licreiorc, there are noi too many strict rules lor you 
to U^llow. In this section, we coser the guidelines that 
are known to produce aece[)lahle products. 



413. Cite selected techniques and principles for pro- 
ducing awards and presentation-type photographs. 

There are four conmion awards and presentation 
ceremonies thai take place in tlie Air I^orce. I hese are 
medal awards, trophies and certil icates, promotions, 
and swearing m ceremonies. E.xcept for .swearing in, 
they all have certain things in connnon. That is, the 
recipient, the presenter, and the award. You need to 
know how to han*.ilc each ceremony and the partici- 
pants. 

Medal Awards. In the award of a medal, there are 
three elements invoUed. I he order of importanc- is: 
(1) the recipient, (2) Uie medal, and (3) the presenter. 

The medal will be pinned on the lecipient's left 
pocket or breast, t herefore, yuu should shoot from 
that side. You may find it necessary to shoot from an 
angle that eliminates one of the participants. If this is 
the ease, eliniinijte the presenter. You may want to 
shoot the presenter in profile. The point is, be sure 
you show the recipient. 

Someumes you may stage the presentation. This 
will help you a great deal because during the actual 
ceremony, things sometimes happen very quickly. 
Also, some of the presenters have very little "camera 
sense." Don't let t'lC presenter's hands hide the medal. 

Figure 2-12 shows a typical av/ard ceremony photo- 
graph. If you have an opportunity to improve on this, 
do so. You may shoot one sumdard sh )t and then use 
one of your own creati\e shots. Remember that 
photography is art. not nuts and bolts; so don't be 
af raid to improvise. 

Trophies and Certificates. Sports trophies, certifi- 
cates of achievement, letters of appreciation, etc., fall 
into this category. I he standard shot (fig. 2-! 3) shows 
the presenter and the recipieiU holding the tr ophy or 
cerlificate while shaking hands below it. Have them 
hold the certificate or trophy so that it can be seen, 
"lace the participants close to each other. A normal 
conversation distance leaver too much dead space 
between then:. 

Here, as in medal awarwN \oii need to obser\'e the 
baekground. it should :is ^Aiuu as pv>ssible. A clut- 
tered backgiound wiii di>tr<ict the viewers' attention. 

Have the participants look at the award or each 
other. Don't let them "mug" the camera. 

Again, you may have an idea to improve this stand- 
ard shot. Don't be afraid to use ■'. 

Promotions. I he pose for this shot is usually with 
the recipient standing beside the supervisor or com- 
mander. The commander or supervisor is holding the 
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new stripes or insignia next to the old ones. Sometimes 
you may add the spouse helping with the promotion. 

Make sure everyone is smiling, because this is a 
joyous occasion. Watch the background and the dead 
space between the participants. 

You might snap up this shot using oversized stripes 
or insignia. You siiould try to use some imagination to 
keep these shots from becoming "ho hum" pictures. 

Suvearing-In Ceremonies. The normal shot for 
swearing in shows the officer and the reenlistee in 
front of the ^ffi ^with both participants having their 
right hand raised. Shoot from an angle that will show 
the reenlistee. The officer is less important and can be 
in profile (see fig. 2-14). 

This shot can be kept from being ordinary by in- 
cluding the spouse and perhaps the family. 

Helpful Hints. The preceding material told about 
the typical stock poses. They are the poses that are 
nearly always used. Although these are the standard 
ways to pose these shots, you should try to come up 
with imaginative new methods. 

These standard shots of the participants holding a 
certificate, trophy, new stripe, etc., have become 
known as ''grip and grins.'' Don't become known as 
the "grip and grin guy.'' Use your imagination. Come 
up with something new. 

In an effort to evaluate yourself and your photog- 
raphy, you should try to avoid the grip and grin 



syndrome. Some of the Tullowing hints may be helpful 
to you. 

If a person gets an award for doing an outstanding 
job, take the picture at the job site. 

If the shot is a recnlistment, show the enlistee in the 
job or enjoying the benefits of Air Force life. Get 
away from two people standing at attention with their 
hands in the air. 

For best mess, best motor pool, Airrr^an of the 
Quarter, etc., awards, have the individual showing 
off the job site. You can't tell much from a picture of 
two people holding a paper and each other's hands. 

Do your best work, use your imagination, and don't 
be afraid to improvise. Someday you may be on the 
other side of the camera for your own award. Good 
luck. 



Exercises (41?): 

1. What is the most important element in an award 
ceremony? 



2. Why is it sometimes necessary to stage an award 
ceremony? 




3. How should you position a certificate or trophy? 



4. What type of background should you try to have in 
any awards ceremony? 



5. What is one "trick" you might use tc snap up a 
promotion shot? 



6. Who is the most important person in a reenlistnient 
photograph? 



7. Give an example of what you could to to snap up 
an awards and presentation photograph. 



2-6. Close-Up Photography 

Close-up photography (sometimes called macro- 
photography) is not a type of subject, but a technique 
to make large images on film by getting close to the 
subject. There is no rigid rule as to what constitutes a 
close-up, but methods that achieve at least a 1:1 or 
larger image certainly qualify. These image sizes are 
achieved through the use of special lenses, lens at- 
tachments, bellows, extension tubes, and even micro- 
scopes. (When microscopes are used it is called 
microphotography — and often requires specialized 
techniques.) Close-up photography has wide applica- 
tion in industrial and LrT(buli*rjirtn>i)i napuri photog- 
raphy. rruK.^)r\^ T>e^}(l]>tr)^ 

414. Cite selected techniques and procedures used in 
close-up photography. 



There are a number of techniques and types of 
equipment that can make close-up photography a 
valuable tool for you. Let us consider equipment, 
exposure, and lighting. 

Equipment. Close-up photography can be accom- 
plished with a view camera that has a double bellows 
extension. A double bellow extension increases the 
distance from the lens to the film to twice the focal 
length of the lens, thereby producing a 1:1 image. A 
triple bellows extension is also possible for even 
greater image sizes. The view camera, therefore, 
would be ideal for most of your close-up work because 
of its large negative size and many adjustments. 

The only type of small camera that is really suitable 
for close-up work is the reflex type. Through the use of 
special equipment, cameras like the Nikon F2, can be 
put to work. Consider the following attachments: 
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a. A variety of niaero lenses are available that 
focus very close to the siibjcet and crn ^ive 1:1 repro- 
duetion. 

/>. Close-up diopter attach men Is, wliieli arc optical 
elements that screw into the iront of the lens like a 
filter, give closer than normal focusing capability and 
thereby permit a larger image. 

c. Extension tubes are rigid tubes that mount 
between the camera body and the lens. Different tubes 
can be combined to create different effective focal 
lengths. The longer the focal length the larger the 
image size. 

d. Bellows attachments are available that, like the 
extension tube, fit between the camera body and the 
lens. Unlike the extension tube, a bellows permits 
continuous adjustments through its accordian range, 
and therefore is more versatile. 

e. Telephoto lenses can also be selected whereby 
the design (''macro" feature) or the use of attachments 
permits you to focus within a couple of feet or less of 
the subject. This permits a greater shooting distance 
than shorter focal length lenses while maintaining a 
large enough image size. This can be of great advan- 
tage in nature photography. 

/ There are a variety of microscope attachments 
^vhich permit the use of the camera body and micro- 
scope in combination. 

NOTE: Close-up photography requires excellent 
quality lenses. Any type of distortion or defect will be 
quite apparent with such large image sizes and close 
focusing. 

Focusing. Sharp focusing is absolutely essential. 
This is why a reflex camera or a camera with ground 
glass focusing is a must. A rangefinder camera suffers 
from parallax at close focusing distances. Another 
aspect is depth of field. Due to the short lens-to- 
subject distance, and often long effective focal lengths, 
depth of field is very limited for any given aperture. 
Therefore, no focusing error is per^nitted. 

Film. Choice of film is important. The fine-grain, 
high-contrast films that can record maximum detail 
are probably the best choice, but their slow speed can 
cause problems. Faster films may not have the con- 
trast or resolving power, but they permit a wider 
choice of apertures. 

Tripod. The camera must be rigidly supported 
since any vibration will result in a soft image. 

NOTE: The subject must also be still. If the subject 
cannot be held still, such as with a flower or a bird, a 
higher shutter speed must be used with a consequently 
larger aperture. 

Exposures. Exposure in close-up photography re- 
quires test and experience unless your camera is 
equipped with a behind-the-lens light meter. Reflected 
readings are difficult to make because the area being 
photographed is so small. A gray card, however, can 
be used as a substitute for the subject. Incident light 
readings often prove easier to take. 

However, the basic problem is that the effective 
focal length usually has been changed through the use 
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accessories ihai (ju- calit' -.ui'il iuiu/s ui 
icns arc noi cHccliNW lor example l»\ J.aihlinj. id- 
Uu:al lci\gtli ol a icus iluoiivn ihc Us^- ul a ociiows, i u 
auiicatcd f/ slop become^ roiirih as ci icet i-. c\ l l is 
means that if ihc aperture is scl at 1 S. iis an iia i uloet 
is as if it were se. at f, 16. 

You can work out the ])[oper exposme increase 
that is necessary if you know the scale i^f re prodneiion. 
lake the scale, add I to iu and then sipiare the result, 
The resulting equation is EF = (M r 1 )-\ For example, 
for a 4 times magnification (4:1), the factor would he 
(4 + I)- = 25. Hxposure would therefore ha\'e to be 
increased 25 times over the expcxsure reading. 

NOTE: A big advantage of those cameras thai lia\ e 
behmd-the-lens metering systems is that such an ex- 
posure calculation as above is unnecessary. The meter 
will measure the decreasing amount of light as ihc 
bellows is extended or attachments are added. 

IJghting. Lighting is essential to good i)hotogi iiphy 
and critical in close-up work. The problem is that \ ery 
litth^ light is being reflected by a subjrct w^hich is 
small. Daylight is normally not bright enough, but 
you can increase its effect through surrounding the 
subject with reflectors that can increase the overall 
lighting level on the subject. Most close-up work is 
therefore done with artificial light like photoHoods 
and strobes. Such lights become more useful with the 
attachment of a barn door or snout to direct the light. 
The best type of light of all is a ring light (circular 
electronic flash that fits around the camera lens), 
which produces very even illumination. 

Once you have determined a method to get enough 
light on the subject for a satisfactory exposure, you 
should carefully consider lighting direction and ratio. 
Front lighting with a low lighting ratio is the safest 
kind and is essential where maximum detail is neces- 
sary. For more dramatic shots, side lighting (great for 
showing textures), cross-lighting, or even backlighting 
(for example — photographing a spider web) can give 
you interesting results. 

NOTE: Special lighting may be necessarv for glass- 
ware or other highly reflective subjects, fry bounce 
lighting, use of a diffuser, or light tent. (A light tent is 
a tent made of translucent material with a hole in it. 
Lights surround the tent to cast even illumination on 
the subject. The camera lens is stuck through the hole 
to photograph the subject.) 

Composition. Composition is as important in close- 
up photography as in any other type. The large image 
size is helpful in achieving simplicity. You should 
consider carefully its image placement. The back- 
ground should be plain and simple. Different colored 
posterboards are best for this. Filters can be used to 
achieve the proper tone or color that is required. 



Exercises (414): 

L A doubl'- bellows exten.^ion will pr(>duce what size 
image? 
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^ ^-'i'^ u'lU'c ()Li\\<-^>;i .111 cMeusion tube 

In: ' ■ 1 ■ 



•'i'l^ vicplh oi iioKl \\hcn doing 



.vhy ri.ii t .oil usr a tript^d wlu:|i doing clo.se-up 



I hn', iwuish cxjx^surc inc:rcase is necessary if youare 
nuik.ii^ l\X enlargement? 



6. Why is a ling light an effective lighting tool? 



2-7. Matcfiei r>oficiency Reporting 

If yon boui;iit a tire for your car and later discovered 
it had a blemish in it, you would just drive back to the 
dealer and gel it taken care of. But suppose something 
was wrong with the engine that only the factory could 
fix. You i^robably couldn't drive to Detroit to have it 
checked out. You would send them some pictures of 
the defective part. Then they could tell you how to 
get your engine fixed. 

The Air 1-orcc sometimes has the same problems. A 
piece of equipment may be defective, but it can't be 
sent back to the manufacturer. So pictures are used. 
This is where you bcome involved. You are the pho- 
tographer and will have to take some pictures. 

The Air Force calls this a Materiel Deficiency 
Report. The procedures are covered in TO 00-35D- 
54, USA/-' Materiel Deficiency Reporting and In- 
vestigating^ Systef)L 



415. CAtv st'lectrd photographic procedures and 
techni(]uo ; ui^ed ia laateriel deficiency report photog- 
raphy. 



General Flanning. I'o accomplish good MDR 
photograi^hy. you will need the proper equipment and 
materials. When planning your equipment list, get as 
much information a possible concerning the MDR 
project. ['Ind out from the requesting agency whether 
or not the equipment to be photographed can be 
brought to the laboratory. I'his is especially important 
when small objects are to be photographed, since it 
allows you a greater choice of equipment, background 
material, and lighting. 
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If the item is located outdoors, select the aiipro- 
priate equipment and supplies. You should ask >'our' 
self the following questions regardless of where the 
job is to be done: 

a. How much film is needed? What format? Is 
slow or fast film required? (You will want to use the 
finest grain film that you can under the circumstances.) 

ft. Which type of lighting should be used— available 
or artificial? Which will' give the best results? (You 
will want as even lighting as possible.) 

c. Is it necessary that I take along a tripod? (A 
tripod us usually essential to insure steadiness,) 

d. Is the subject bright or dark? Is it highly re- 
flective? Is texture important? These factors will 
affect the choice or the direction of your lighting. 



Camera Choice. Always use a camera having the 
largest possible format that you can. This will insure 
the best possible enlargements. The 4x5 view camera 
is probably best suited for the majority of MDR work. 
This is particularly true because adjustments for 
perspective may be required. Where a view camera is 
not possible, then a press camera would be the next 
choice. The 35-mm cameras are rarely suitable for 
this type of work because of the small negative that is 
produced. 

NOTE: A copy camera is often suitable where the 
object is small and therefore can be brought to the lab 
and mounted on the copyboard. For example, a copy 
camera is ideal to shoot circuit boards. 

Lenses* You should have a variety of lenses avail- 
able so that you can get the necessary image size for 
the shooting distance. You should also think about the 
necessity for both overall and close-up shots. 

Preparation of the Defective Equipment. You may 
need extensive assistance from techniciarts familiar 
with the malfunctioning or deficient equipment. 
Because of the time required for preparation of the 
defective item for MDR photographs, you should be 
ready to perform your mission. 

It is often advisable to include a piece of chalk and 
a black grease pencil with your equipment. The chalk 
is useful in making cracks stand out on a black surface; 
likewise, a black grease pencil may be helpful in 
making a crack stand out on a light surface. Common 
putty or talcum powder can be used to tone down the 
gloss on highly polished surfaces. If the photograph is 
to be taken outside the laboratory, try to foresee 
problems that may occur. A little foresight may 
eliminate the need for returning to the lab fui a arnall, 
relatively insignificant item of equipment. 

Lighting. Whenever possible, avoid using single- 
lamp lighting. It tends to give high-contrast photo- 
graphs that lack adequate detail in the shadows. 
Normally, you get the best lighting by using two or 
more floods. You will find that lighting the subject is 
the key to top results. The lighting must be even so 
that there is full detail. This may provide quite a chal- 
lenge in location shooting where the defective part 
may be in quite a **dingy" spot. 



.Adequate Cnx'Oia^o, \'o iiiMiic- :iclc:}i!a!o ph- n- 
graphic coverage of the delcc;!'. CvjiiiiMiv. !•' , ^\•.^[\ 
closely with the leehnieians who iionii:ill;v use ihe 
equipment. Make se\'eral jihototii .iplis, l ii^i, uilv. \ 
photograph U\m\ .sulTicieui diMaiu .- to .lulii-atc \. !..;.: 
the item is. Then ino\e in toward the dcice*, sliowing 
enough of the surrounding parts of the sul\jcet so ihai 
those viewing the photograph c:aii tell iniiYir.diatelv" 
where the defectixe part is located wiih respeei to ilie 
total equipment. Finally, take at least one close-up of 
the actual defect, showing the piohlcin nrea in detail. 
Change camera angles as necessarx' lo portray the 
defective component and the specific defect clearly. 
It is better to take too nuin>' sluUs than not i>rovide 
enough coverage. (Sec figs. 2-15 through 2-17 for 
typical MDR coverage.) 

P; -^paration of the Submission Photographs. An 
improperly prepared photograph is of little value to 
the person who must investigate the unsatisfactory 
report. The following paragraph, quoted from I'O 
00~35D~54, is noteworthy. 



Hach phoiograpli will bo marked un iIic i'aco with Uiciuityini: 
and orienting lints, such as aircratl, niis?.ilc or space \c- 
hiclc. IMS and serial ninnhor, and sUUion numhcrs and 
locations so that Uic exact location and nature of the re- 
ported condition is clearly shown. When j)ossiblc, these 
markings will be placed on ihe affected part or adjaeent 
structure prior to photographing . , , . 

Remember, the main reason for forwarding photo- 
graphs is to avoid shipping the actual equipment. 
Since the f^quipment is not available to the investiga- 
tors, the photographs must be just as good as having 
the actual equipment. Clarity of detail is essential; 
coverage must be complete. 

Photograph size considerations, I h ere are no speci- 
fications as to the exact size for the MDR photograph. 
A good rule to follow is to keep the size as small as 
possible, yet show the necessary detail and informa- 
tion. 

Since the transmission of the photographs \.\ 
through the mail, the preferred size is 8 by 10 inches 
(20 X 25cm) or less; but if it is necessary to submit 
larger photographs, they should be protected against 
damage. Sheets of cardboard or mailing tubes are 
generally sufficient protection. 

Print and negative quantities. We quote TO 00 
35D-54 again to learn the number of prints to be 
made: 'Three prints of each photograph or one 
duplicate negative will be forwarded . , , 



Exercises (415): 

1. What is the ad\'antage of brini^ing the defective 
material to the laboratory? 



2. What speed of film should you use? 
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Figure ?.-l7. I )oli<.iLnc\- i.ln>l») .lu)\-in.r J'.t 



II W.-t.ii} 



3. What type of camera is idc^al for photo]^ ;! j>hin)', :i 
circuit board? 



4. How might you use chalk when you :irc sh<u);i:]; 
MDR? 



5. What type of lighting is gLnerally needed in MDR 
photography? 



6. What TO should you consult to guide \ ou in cuu 
MDR work? 



u' VjL'f i Ui; tlie [) i.sic i.'ieiniMiis of good composition 
^- li .''-*!Lm|;up the ciiuiera. Actually, among the com- 
i:;fMii»lai.L ^all>jc<.t.. artnuid us, there are many 

enc: that niiiij- iutL:i\ sting pli olographs if we take 
••'.L, h^ju: to compose them carefully, 

W[:cu ph(Mogiaphing construction work or a build- 
ing hciag iciiioclek d, the/c is no particular interest in 
gi:i(.i:;j:i iiiu-i iraciiug, to the subject or billowy clouds 
i;i liie :):tckiuoLind. The proper balance of tones and 
ol>j^ :.'ts is ol ht:condar3 importance. As an Air Force 
; >iiru ui/r'ljilii.M'. yoji :uc ciMicerned with ihc purpose of 
ih«; frieliire; [hi\i i.s. you strive to record all of the es- 
s(*aiiai tl:*t :il <icarly and accurately as possible, 
t'uMor'ioii ov exaggeration, 
ill t ^ . t t to-.i, : \v i! I c-iu sji- some of the techniques 
i)i uiuipi.-: wi i i ch i 1 r» mj, i ral photography, 

U6. C :u- pviai'iptvs, (:;:-;niques, and procedures 
:uMx\s: ^ V J ;(i:up!ir architectural photography. 



2-8. Architectural Photography 

The daily routine of photograpiiing n^an\ coiiH Ton 
place subjects can become a methodical and wn- 
interesting task. In the process of making picture s 
"just for the record" and frequently shooting the same 
scene week after week, you may acquire the habit of 



. i '^:;-.c ;jru. . .)Li d^ * a l^etier job on any assign- 
riv./ti; >i v . -i ! iM^Uuly it helorehand and make 

I'.l ci.. . < MatiouN a.jcordingly. Determine 
lii' '-ar.n la. .iiii V-, /.m: .a/>. ;ind type of camera, the 
i n:-jf! o\ ill : ns. ilic lime of day, and hght 
•/v)iiuiiiv>ii,'. ; :.u Iri piiut(^graphing the subject, 

li is littk' : >! \ ■ ■ iii.' 'i.-i'; ho^\' much better a subject 



BEST COPY AVAILABLE 
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appears when photographed with the proper hghtiiig. 
rheii, ii'you pay attention to the factors of good com- 
position, it is relatively easy to produce good, interest- 
ing pictnrcs. 

Film. Use a fihn with a moderately fast emulsion for 
this type of assignment. Because architectural subjects 
often contain many different coTii.<i::t :u-pas, the use of 
a high-contrast emulsion is not recommended. On the 
other hand, as textures must be photographed with a 
great deal of clarity and good tonal separation, the 
very soft portrait-type films may not produce the 
desired results. 

Cameras, To photograph the wide variety of archi- 
tectural subjects, you need a camera that is portable 
and that can be used both indoors and in the field. It 
should have a long bellows extension, vertical and 
horizontal swing adjustments on the back, front move- 
ments of tilt, rising IVont, and lateral shift; and it 
should be equipped with both long and short focal 
length lenses. Since the view camera contains all of 
these features, it is probably the most suitable camera 
for this type of work. 

Filters. In black-and-white photography do not 
overlook the use of filters to change the lighting at any 
given time of day. True, you cannot alter the lighting 
radically through the use of filters, but often you can 
make worthwhile improvetiients. In photographing 
architectural exteriors, the blue sky is usually the 
background. By selecting the proper filter, you can 
make the sky lighter or darker than it usually is when 
panchromatic film is used without a filter. 

Outdoor Lighting. From a basic lighting standpoint, 
photographing the exterior of a building is similar to 
making a portrait indoors, in both cases, the main 
illumination must fall on the most important plane of 
the subject, its face. 

For general architectural photography, there is a 
standard approach to lighting of buildings that is 
usually satisfactory. The first thing to do is to select 
your location. A word of warning: always shoot a 
building so that you include part of one of its sides to 
show the depth of the building. In a head-on shot the 
building might consist of a single flat wall of bricks, or 
blocks, as far as anyone could tell from the picture. 

Basically, there are two types of lighting that you 
should avoid in architectural exterior work. One is the 
totally flat lighting you get on an overcast day. The 
other is sunlight that comes from directly behind you. 
Direct sunlighting is flat only if it comes from the 
wrong direction, such as from behind you. 

The best time of day to take each picture is 
probably different for every building. Also, different 
parts of the same building exterior are best photo- 
graphed at different times of the day. If the lighting 
is not exactly right the first time you see the building 
to be photographed, don't be surprised; it usually is 
not. If there is no hurry about taking the picture, the 
thing to do is to observe very carefully the lighting 
effects at various times during the day. Once you have 
found the best lighting for a parficular building, the 
rest is easy. 
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Interior Lighting. Quite often, you can make photo- 
graphs of interiors using the normal lighting withm 
the area. Many interior areas are well enough illumi- 
nated to produce high-quality photographs when you 
use relatively short exposures. But under existing 
light conditions, a tripod is usually necessary. There 
are times when you need to use fioodlightSf either to 
supplement the interior lighting or to provide the total 
lighting for the area. 

Flash can be used for illuminating interiors, but you 
will find that to get high-quality fiash illumination, 
you need considerable skill, especially when shooting 
a very large interior. Occasionally, when the interior is 
well-constructed and painted, bounce-light from a 
fiash source can be used. Instead of directing light at 
the area being photographed, it is directed at the 
ceihng or at the wall behind the camera. When you use 
bounce-light, you will find it much easier to produce 
an even, overaH illumination. It should be noted here 
that if difficulty is encountered in obtaining an even 
illumination, the bounce-light technique can also be 
used along with other types of illumination, such as 
fioodlights. 

Under certain conditions, interiors can be photo- 
graphed very weli by the ''painting" techninue. 

When photographing an interior, always be sure to 
observe the lighting effects created by windows and/ 
or doors that open to the outside. For the best balance, 
light coming in from the outside must be equal to or 
less than the light inside of the room. If you neglect to 
check this, you may find that doors and windows 
produce so much exposure in their respective areas of 
the negative that it is iiupossible to obtain a satisfac- 
tory print. Regardless of the corrective techniques 
used in printing the negative, these overexposed areas 
will print too light. When it is impossible to overcome 
brilliant exterior lighting conditions, you may need 
to make the interior photograph at night. 

Painting with light. The technique called painting 
with light is essential to every photographer. As the 
term implies, light is painted on the subject by moving 
the lamp continually over every area of the scene. 
This is done throughout the duration of a very long 
exposure. Since light is painted over the subject while 
the exposure is being made, painting is suitable only 
when exposures are long. 

To use the painting technique, open the shutter, 
move the light over the subject until you obtain the 
desired total illumination, and then close the shutter. 
The intensity of the lamp in any given position during 
the painting procedure is controlled by the lanip-to- 
subject distance. By moving close to the subject, the 
area illuminated can be lightened in the print*, by 
moving away, it can be darkened. 

Many times, the painting technique (just as is the 
bounce-light technique) is used in combination with 
other lighting. In this way, you c ^ extra ex- 

posure to any special portion c .notograph. 
Painting whh light is especially axX when you 
must photograph a large object or a large are?.. Also, 
when details within the shadow areas are important, 
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this light can he used cltccti\t'\ M ! ■ ^ i-^ > <; 
siderations aic nciess.ux ,^ 
painting with light: 

• The cxposuic rwi^l !. , i. , -i.. 

hght to 1^'. TiUU O'.i r\ • 1. ; ' • ;i • 1 

Hghting. 

• Tlic light must ho kept inc i:-; 'Ji'.iii i 
the entire period ot the - ' <• ;\ 
illumination will result. 

• If only the painting liglu i.s lo ^^c w r-t i-Jncj 
the exposure, all other illMnvni^' ^ii^nlfi in- 
completely excluded. 

• If the photographer must epi'ji . !c v"*^ ^ '^l 
the len.s, he must keep in coriswi^M ^ ' • ,n r\.^n^o 
the entire e.xposuie. 

When you pluMogniph e.xtretpcl. ■/.'■:e .-iM--. >ou 
can open the shutter, walk arour:d t'n.- eiiiiiv area, 
painting light on the various sui la.ev.-.-. a' d then rotiu n 
to the camera and close the shutier. Si;. 'i :!> jxposuie 



TV.i*i!M \a\.- in;!''\ iijiiiutes. huiii \'ju are careful not t< ■ 
-'iti'-M; • \l \<»M a'e in font iniiiM?*. imo- 

po!!. i:^ N.iii ucn.; fv seen m the i'ni'-hc.' 

ph.^itv 1 :\\' M:-: Wi'/n i uiii is hc^t aceoiut'hshed using • 
; /'"l-.-.-toi -.n-'t to di'eoi the liglu whcie ynw v. am 

li. I iot'^ci M ^hc^i)!d be dee[> enough to k-jcp \\\-: 
l;wop Wora sinuiuu mto the lens. When painting with, 
hght. vo'M, liiluM tliat jusl like applying pai^U. the 
hgiK iiuist ho spread e\enl\ o\er the suifaee. lota I 
exposal e :\ Uuiction ot the intensil)' of the light 
M-altiph-.H' h\ the length of the time tb.e light is allowed 
to .Ml t'ne :iiea illunii rated. "l oo inueh time or loo 
mufh a lea sit > f^ai creaae o\ ere.xposiue. I:.xperience 
w a.hoat ih- <mv\ ivaoher fortlie use of this technique. 

C'i^fuera Op-ration. As wc sai.l earlier, the \iew 
caauaa (lig. ?.-\^) i^ the best choice for architectural 
jihotograph\ . 1 he reasons are wrapped up in its ad- 
ju^tmcDis. 1 heii lunclions arc discussed in the fol- 
lo- *, mg paragrriphs. 




Risini( from, i he rising Iroiil aiit>\>s uie ions to be 
raised in relation lo the center oi the negative, thus 
extending the eHeetivc angle ot view in a vertical 
du*eetit)n. It permits bringing more of the lieight of 
the object into the field without tear of distortion ob- 
tained when the camera is merely tilted upward. This 
adjustment is limited by the physical construction of 
the camera and the covering ability of the lens. 

Falling from. The falling front permits the lowering 
ol" the lens in relation to the center of the negative. 
The function and prir:ciple of operation are similar to 
those of the rising front. 

Sliding frimt. The sliding front allows the horizontal 
displacement of the lens in relation to the center of the 
negative. Its principles of operation and function are 
similar to those of the rising and falling fronts. 

Genit al .swing front. This view camera control is 
used the change the plane of focus of the lens when 
photographing tall objects. This is necessary because 
the distance from the top of a tall object, such as a 
building, to the camera is obviously greater than the 
distance from the bottom of the object to the camera. 
Tilting the camera lens to its axis does not alter 
image shape on the groundglass; only image focus is 
changed. The vertical swing front is most often used 
in conjunction with the vertical swing back. 

Horisonial swing front. This control serves the same 
function as the vertical swing front, except that it is 
used on the horizontal plane such as when photo- 
graphing long objects at an oblique angle. It is most 
often used in conjunction with the horizontal swing 
back. When using either the vertical or horizontal 
swing front, you should remember that these adjust- 
ments are limited by the usable circle of illumination 
of the lens. 

Vertical swing back. This is perhaps the most 
important adjustment and the one used most in 
architectural photography. It is employed to preserve 
parallel relationship of the camera back to the subject 
plane, and sometimes to compensate for focal dif- 
ferences of the subject plane (without considering 
parallelism). If a subject is too tall to be included in 
the field of view, even when the rising front is used, 
the camera is tilted upward and the camera back 
swung into vertical position, parallel with the subject. 
There is a discrepancy of focus, as the lens axis is 
still parallel with the camera bed, but this may becom- 
pensated for by stopping down or tilting the lens. 

Horizontal swing back. This adjustment is identical 
in action with the vertical swing back, except that it 
controls horizontal parallelism or horizontal focal 
differences. Its use in architectural work is largely 
confined to correcting exaggerated perspective when 
the camera is turned at an angle to the subject. When 
the sliding front is insufficient and the camera must be 
turned to the right or left to include a greater area of 
the subject, the horizontal swing back retains the 
parallel horizontal relationships. Of course, hori- 
zontal perspective is not as troublesome as vertical 
perspective. In cases where angular views of buildings 
are concerned, no horizontal linear corrections are 



required. In such cases, the horizontal swing back 
is most useful in compensating focal differences. 

Back focusing. On most standard view cameras, 
both the front and back assemblies are movable on 
the camera bed, and focusing may be done with 
either of them. In working close, the back focusing is 
most helpful, since image size may be controlled by 
carefully setting the distance of the camera back from 
the subject, then correcting the focus with the front 
assembly. If only front focusing is available, the entire 
camera must be moved forward or backward to 
make small adjustments in the size of the image. Back 
focusing gives opportunity for most careful scaling of 
the image. 

All camera adjustments have little meaning unless 
the camera is first set up in the ideal position — that is, 
level in both vertical and horizontal directions, with 
the axis of the lens centered on the film plane and 
with all adjustments set at "neutral" and checked for 
alignment. As the composition is developed on the 
groundglass, certain adjustments become neces.^ary. 
Never make any camera adjustment except when it 
truly is required. All deviations from normal in the 
position of the lens in relation to the negative de- 
preciates the quality of the optical image. 

Use of the view camera will be less confusing if you 
remember these three rules: 

(1) Rising, falling, and sliding movements are used 
to control the position of the image on the film plane. 

(2) Vertical tilt and horizontal swing of the camera 
back are used to control the shape of the image on the 
film plane. 

(3) Vertical and horizontal swing of the camera 
ront are used to control the focus of the image on the 
film plane. 



Exercises (416): 

1. From the following statements about architectural 
photography, identify which ones are true: 

a. You should use a high-contrast film for all 
architectural photography. 

b. A 35-mm camera is the best camera for archi- 
tectural photography. 

c. Shoot a shot of a building to include two sides. 

d. You should avoid totally flat lighting. 

e. Flash illumination can produce acceptable 
results for interior lighting. 

f. When you shoot inside a house, open all the 
blinds and doors to give even lighting. 

g. When painting with light, you should keep your 
light in constant motion. 

h. The front adjustments of a view camera control 
the focus. 

2. What are the requirements of a camera to be used 
for architectural photography? 
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3. What are the two types of lighting you should 
avoid in exterior architectural photography? 



4 What kind of exposures must you use if you are 
;^oing to paint with light? 



5. Cite the three rules of view camera operation. 



2-9. Investigative Photography 

Investigative photography is jus^ that; it is not an 
editorial nor an essay. It must be fac.ual, straight- 
forward photography. If done properly, it will be very 
valuable to the investigative agency. 

In this section, we include as investigative photog- 
raphy, aircraft and ground accidents and legal and 
criminal types of photography. 



417. Specify techniques used for adequate coverage of 
aircraft and ground accidents. 



Purpose and Scope of Investigative Photography. 

The objective of crash and accident photography is 
to provide good quality photographs to help investi- 
gating personnel determine the cause of the accident 
or crash. For example, in the case of vehicle accidents, 
the photographs may supply vital infornvation by 
showing skid marks, point of Impact, road w.iiiJitions, 
and environment that may indicate the cause of the 
accident. Some of the things accident photographs 
can indicate are: 

• Carelessness in the operation of a vehicle. 

• Loss of control due to speed or a defective mech- 
anism. 

• Inadequate control due to physical disability of 
the operator, perhaps because of illness, intoxi- 
cation, or drugs. 

These same photographs may also be used as evi- 
dence in a military court of law. 

Photographs of aircraft accidents become an 
integral part of the investigation. Such photographs 
serve a dual purpose. First, they help the investigators 
to graphically reconstruct the events of the crash; 
second, they provide a means of identification of parts 
of the aircraft. The distribution of parts in relation to 
the crash site and the initial point of impact can help 
indicate what happened during the crash. 

Often these photographs are shot in color to show 
the extent of heat or chemical damage. The use of 
color also allows the investigating team to determine 



other factors not easily recognizable in black-and- 
white photographs. For example, suppose that an 
internal explosion during flight caused an aircraft to 
crash. An analysis of the black-and-white photographs 
reveals that the explosion was caused by the malfunc- 
tion of a small moving part in the engine. If color film 
were used, additional facts may be brought to light. 
For instance, excessive friction on the moving parts 
leaves a color pattern. A photograph of this part in 
color would tell the investigators the degree of wear 
and the temperature caused by the friction. 

Emotional Stability. Crash and accident photog- 
raphy requires an emotionally stable photographer. It 
may be necessary for him to observe other persons 
suffering from severe wounds, fractures, burns, 
mutilation, or shock, /^dd' d\h\ some of the in- 
juries may be sufficientK' severe to cause death. ' 
Conditions as mentioned, plus the confusion and 
excitement that normally accompany a severe acci- 
dent, may cause nausea or even fainting. It is im- 
portant that the photographer be able to go about his 
work objectively just as he would if he were covering 
any other subject. He must not add to the problem 
already existing. In addition, he must be able to think 
about the photographic problems involved. He must 
be calm under the very serious conditions which he. 
may encounter. 

Seeking Assistance. If possible, try to find out 
before you leave exactly to whom you should report 
when you arrive at the scene. If absolutely necessary, 
obtain either advice or assistance from the person in 
charge of the situation. This could be a person repre- 
senting any of the following career areas: safety, fire 
protection, security police, investigations, medical, 
aircrew protection, or the senior officer at the scene. 
Whatever y< u do, do not interfere with personnel 
performing essential duties related to the emergency. 

Release of Information. Under no conditions do you 
have the right to release an^' information — either 
verbal or photographic- to a iviti^h outside the nor- 
mal Air Force channels. You must learn that what 
you photograph is the property of the Air Force. Re- 
lease information only to the proper authorities, or 
th'Mr representatives, who are charged by the Air 
Force with a need-to-know. 

Mission Planning. Almost every base photo lab has 
someone available to take crash and accident photo- 
graphs on a 24-hoiir, 7-days-a-week basis. This pe -on 
is known as the "Alert Photographer." Also, almost 
every photo lab has a particular camera to be used 
specifically for crash and accident photography and it 
is usually referred to as an "Alert Camera." If a call is 
received, all that is necessary is for a photographer to 
pick up this equipment and report to the scene. 

The alert camera kit should be prepared beforehand 
and should contain film holders or film packs and 
adapters, flash equipment and such other material as 
may be needed to insure complete coverage of the 
mission. It is important that the camera case be care- 
fully checked for necessary supplies and equipment 
for proper operation. 
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Lighting. A major problem related to crash and 
accident photography is the danger of igniting inflam- 
mable \apors or fumes with your photographic light- 
ing equipment. Flash bulbs and to a more limited 
degree electronic flash are both potential fire hazards. 
Before photographing any crash or accident, be sure 
there is no danger of starting a fire. If possible, check 
with the top officials in charge of the firefighting or 
rescue operation before making your photographs. It 
may be necessary to use available light (the light from 
vehicle headlights, etc.) or special safety lighting 
equipment to avoid endangering the li\ es of personnel 
present at the crash or accident scene. 



What to Phni*ipr^f}h ''^u' photographic co\crage 
needed when a ci accident occurs may vary 

depending on the . of the inxestigators. The 

minimum coverage should include at least the follow- 
ing general coverage: (I) general views of the areas 
involved, (2) close-up photographs to show important 
details, (3) photographs of specific parts that might 
have been the cause of the accident, (4) marks left on 
the ground that might proN'ide support information, 
iud (5) views that show damage to property — either 



Ait i-oiv/ or pi:\atL'iN' owned icsuKni^ Irom the ac- 
cident. : .J .:ls. 2-19 through 2-22 ioi ivpical acci- 
dent CO^'.MJlU\) 

It is h , ; ). \hc piiotographic co\ crage of an acci- 
dent ov . I i h;- loo complete than not to be com- 
plete ciii i-ijli. i-\Ma photographs can always be 
discarded if il.'. y are not wanted; but once the wreck- 
age has hccv. . lo.u ed away, it may be impt-^ssibie to get 
the desired plKn.vgraphic co\ erage. 

NOTE; I h-: best way to learn the necessary skills of 
covering aii JOv*ident or crash is to go out on a few 
missions with an experienced photographer. 

Mission Data Uecording. It has been stated earlicv 
that the methods of recording mission data would vary 
from mission to mission and no specific rules can be 
applied. Some photo labs specify the minimum data to 
be recorded when photographii^ ■ • err ' >r accident. 
This data is nsed to identif\ • ad prints, tg 

support \ arious reports, or a: - ui court should 

a lawsuit result. 

If you are assigi^ed to a photo lab where there are no 
specific rules on mission data recording, the following 
recommendations can be used as a guide. You should 
record any information that might be needed. Mini- 
mum mission data should include: 





a. Type of film used. 

b. Date, time, and location of accident. 

c. Classification. 

d. Vehicle, aircraft number. 

e. Make, model, and year of vehicle. 
/ Tag number and state (civilian). 

g. Type of lighting used. 

h. Weather conditions. 

/. Name of individuals involved. 
j. Persons with whom you dealt. 



Safety. Observe the general, mechanical, electrical, 
and ground-safety precautions thai apply to the type of 
equipment you are using and to the area in which you 
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are working. Some of the major precautions to be ob- 
served when taking crash and accident pl otographs 
are as follows: 

a. Stay out of the way of emergency vehicles and 
do not become a casualty through carelessness. 

b. Don't touch anything. You have no authority to 
change any condition. Photograph objects as they are. 

c. Exercise necessary precautions when working 
in or around flammable substances or conditions. 

d. Stay alert and be ready for any unforeseen 
emergency that may develop while you are taking 
photographs. 

e. Be sure that you are aware of the policies rela- 
tive to photographing items of equipment that are 
classified. 

) 



/ Do not blind the drivers of approaching cars by 
flashing tlash equipment in their direction. 



Exercises (417): 

1. What is the purpose of photographing an accident 
or crash? 



2. What is the advantage of color coverage of an ac- 
cident? 



3. Why must an alert photographer be emotionally 
V during an accident? 



4. To v'hom should an alert photographer release 
crash information? 



5. What problem is ^hcrc in using flash during an 
accident? 



6. List five areas of general coverage that should be 
taken at an accident. 



7. What type of mission data is recorded in regard to 
a civilian automobile involved in an accident? 



418. Given hypothetical legal/criminal (.hoto situa- 
tionsy determine if the proper techniques were used to 
photograph them. 

-•jgiri. ^ ^holus. Photography is the only 

H u^ftd to preserve history fact- 

M -J there bee: . J photographer 

i iw ,.urgc Washington crossed the river, 

we would know for sure if he really stood up in that 
boat. 

Photographs are used in legal and criminal investi- 
gations because they show what is there. They can be 
biased but not if you shoot them properly. This section 
deals with the methods you must use to show the scene 
or the evidence honestly and factually. 

Uses. There are several ways in which your legal/ 
criminal photos are used. Among the uses are: 
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• Evidence. Photos are used to record crime scenes, 
traffic accidents, homicides, fires, objects of 
evidence, fingerprints, etc. 

• Action of offenders. Photos can be used in 
surveillance of suspects, burglar traps, to record 
confessions, in re-enactment of a crime, and to 
record the testing of a person suspected of being 
intoxicated. 

• Court exhibits- In a court, your photos may be 
use^i as enlargements, single photos, slides, and as 
actual evidence. 

• Prevention. Photos are sometimes used in crime 
and fire prevention lectures and in safety 
briefings. 

Procedures. There are certain established pro- 
cedures you should follow when shooting a legal/ 
criminal assignment. Since there are sc. many dif- 
ferent situations you could get into, we will cover 
only those most frequently encountered: 

a. Identification. You may be called on to photo- 
graph a suspect or even the convicted person. If you 
need to photograph such a person, do it in a factual 
manner. Do not worry about flattering lighting or 
posing. Show every freckle, mole, or blemish which 
might aid in identifying the subject. A head-and- 
shoulders composition with front, flat lighting will do 
this effectively. 

b. Crime scene. In crime scene photography, 
particularly those of a violent nature, the scene must 
be shown clearly. The location of the scene and the 
objects in it are of vital importance. Your first step 
should be to photograph the entire scene. You must 
then get complete and accurate photos of all the as- 
pects of the scene before any objects of evidence are 
removed or disturbed (including bodies). 

Do not move or touch anything yourself. If the 
lighting or position of an object is poor, do the best 
you can. 

Crime scene photos are supposed to provide views 
of the area as would be seen by an average observer. 
A set of four photos is the minimum to show a room. 
Medium and close-up shots should be taken of im- 
portant items. You will find that a wide angle lens is 
nearly a must for crime scene photography. 

c. Burglary and vandalism. In this type of photog- 
raphy you are again interested in the scene. You 
should get photos 

• General v'u w 

• ? nt of e it. 

• Articles left at the scene. 

• Marks from tools, shoes, and tires. 

• Areas from which items were removed. 

d. Homicide. Your photos here should set the scene, 
provide information concerning the manner of death, 
and show if the crime was connected with a burglary. 

To help investigators later determine the manner of 
death and locate the body in relation to the other 
articles in the scene, produce at least two photos of 



(Ii:? [>.-iiy. I hcsc siiDuici be tal.cn al iiiJu analcs to 
cu-'-i v)t}i.ji. I'^oint ihc camera ii(u\n 1ri>in a nonnai 
slanj'j.u posilii)!!. Oihci plunt^s >iiruld include close- 
ups liie woiiiuis. location i^T the insii unuMU oj deaili. 
and otl.er special aspects ot tlie body. 

i. Haa^ing. IMiotograph the original pi^sition ol the 
bod> ti^ help in determining the niaiuier ol'deaih. l ake 
an .)\c:all view ot the bod\ and rope. Shin\ the heighi 
oJ ilvj :)od> aho\e the grtiund. Show ihe reiatixe 
pr.M; ol' objiXMs. such as ciiaii> or stools, which 
appeal ;o ha\e been kicked out Irom ander tlie \ ic- 
tinTs icci. 

1 -rowning. In drov.iiings. tiie body is usualb ihe 
solo i>oiJcI of intcicst. Color film is usualh- helptul 
since man\- of the clues ma\ be mauers ol discolora- 
uoi\. " lograph the entire bod\ I rom a standing posi- 
lioi". ar.u Irorn ground le\ el. Close-ups should include 
loa.:ii about the mouths wcnuids. peculiar markings, 
bruises, or unusual discoloration. 

Assistance. If you have a problem at the scene 
be suro to ask the person in charge for help. I his 
pcrsofi ina\ be irom the safety olTicc. lire prevention, 
secn'iiN police, medical, or the C.MTice ot Special 
lio. L>i; ions {'JSl). He sure \'on kno.\' wiiat \'ou are 
doing Lind that > ou do not interlere v.'ih the other 
pe('f)lc who -Aix tr\ uig d(> llieii" jobs. 



i:\ercise (418): 

1. brorr. the following examples, determine it' the 
f^lio.o .'.rapher acted properly: 

V*^ lieti called on to photi)grapli a suspcvt. .Air- 
nian Jones i^-tsitioned his lighimg sn that it hid a 
•-\ir on tlic suspect\ tace. 



b. V\ bile at the crime scene. Sergeant Smith needed 
;i shot ot a knife which was partially hidden. Me 
look a.s many pictures ;is he could t rom dit terent 
angles, but l^.e did not move the knite nov anv- 
;hing else. 



c. At a scene iM" a hanging. Airman W hite took 
several shots o\' the entire room. Then she made 
soine photon :hebod\' Tlv^c photos in./' ' .1 
' * b(v^> . ' .,as ti:. [led 



2-iO. Operator Maintenance 

So lar we have told > ou how to handle certain shoot- 
ing situations. We have made the assumption that all 
• } our equipment was in proper working order. In 
section, we will co\er operator maintenance. We 
ct ' r . ome of the things you can and should do to he 
sure yoi • equipment will work when you get to your 
mission area. 
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419. Cite principles and requirements of camera 
operator maintenance. 



(ienera! Principles. Give all items of photographic 
equipment an operational check prior to using them. 
Some items that fall into this cateogry are camera 
bodies, shutters, tilm holders, tripods, flash equip- 
ment, rtmgc tinders, timers, processing ec[uipment, 
lenses, and diaphragms. In the course ot a single year 
your earner. ,s and accessories ma> be exposed to the 
extremes of the elements such as snow, rain, heat, 
cold, and humidity. E.xposure to the elements can be 
a ptoblem. Unless protected, mechanical parts get 
rusty, bellows mildew, leather dries out. lens elements 
separate, and gear trains wear out, to name a few 
pi oblems. 

Modern cameras are masterpieces of electrical, 
mechanical, and optical engineering. With proper care 
and periodic maintenance they will give years of 
trouble-tVee service. Many times the condition of the 
equipment and tools that people use in performing 
their daily tasks can tell a lot about the quality of work 
that they peribrm. A person who keeps his equipment 
clean and neat gives the indication that he cares 
about his work. For example, if you needed to have 
your car repaired, you w ould probably be more trust- 
ing ot the mechanic who keeps his tools in top condi- 
tion and neatly arranged on his workbench. Most ol us 
would be suspicious ol the person w ho has set up shop 
under a shade tree and stores his tools on the ground. 
A mechanic's tools can be compared with the equip- 
ment that you use in photography; cameras, tripods. 
Hash units, etc. Each of these items are the tools that 
you must depend on every day to get the work done. 
The mechanic who doesn't maintain his tools properly 
is liable to break a knuckle or tw ist off a bolt. Like- 
wise, if your camera fails to work when you need it, 
you have blown the assignment. 

Maintaining Your Camera. Cameras are the most 
basic tools of photography. A camera is a relatively 
delicate instrument and must not be subjected to 
rough handling and abuse. Dropping a camera usually 
results in extensive damage, olten rend '.Ming the 
camera unusable. Always carry your camera in such 
a way tli<U they cnnntU be accident: ;> dropped. 
Mc'-^ 35 a-v hm: - !, vameras are 

■ • ii ,.^ii.ip, ^ licck the condition of 

» St; ften to insure that they will still support 

the wei^- . the camera. 

Whenever a camera is not in actual use. the lens 
should be covered with a lenscap and the camera 
protected in a ready ease or carrN ing case. 

Protection from heat. Never submit any camera to 
excessive heat. An example would be leaving a camera 
inside a locked automobile on a sunnv (lay. Dark 
camera cases of brown or black leather, altiiough, very 
stylish and therefore popular, present problems if 
left sitting in sunlight. When on an assignment, make 
sure that you do not leave your camera case exposed to 
direct sunlight tor prolonged periods of time. 
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Excessive heal does nasly things lo photographic 
equipment and tilni. High heal will \oy. your film. A 
lens lefl uncoN-Jied in direct sunlight can locus ihc 
sun's rays on the local plane sbnttci ot a camera and 
in some cameias actually burn a hole in :hc shultcr. 
Excessive heat can also cause icns •;lvnicnts to sep- 
arale. 

Humidity. A humid envircmmcnt takes a hea^ toll 
on pholographic equipmenl. It can ( ih-: hi' lo 
grow belween lens elemep' • ilic aia- 

lion of mildew which . .aihci and vinyl sur- 

faces such as camera bellows, camera bodies, and 
cases. Of course, meial pans corrode much more 
readily in a humid environmenl. Keeping ahead of ihe 
effecls of humidily involves conlinual clleck^ on equip- 
menl and adequate prelection both u hilc in use and in 
si o rage - 

When cameras are lo be slored for long periods of 
lime, a dehydraling agenl such as bags of silica gel 
should be packed wiih ihe camera. Ne\er seal cameras 
and lenses in plaslic bags because ihis will only pro- 
mole corrosion. Plaslic bags are nonporus and they 
relain moislure. 

Occasionally you may have ihe misforlune c^f gel- 
ling caughl in a rainshower while out on an assign- 
menl, or you may have lo cover an accidenl in a 
downpour. Try nol lo gel your camera wet. Il is a good 
idea lo carry a large plaslic bag wilh you. Place ihe 
bag over your camera and shool ihrough a hole made 
in ihe bag. There are commercially available plastic 
covers which serve ihe same purpose and are a wise 
invesimenl in areas ihal have a lol of rainfall. Im- 
medialely upon relurning from the assignment you 
should caiefully remove all moislure from the camera 
exterior a nd then remove the lens and open the camera 
back to check the camera interior for moisture. Unle^^s 
you were really careless and got your camora soaked, 
you probably won't find any moisture within the 
camera. Moisture within the camera lequires im- 
mediate disassembly by a camera rcp:»irman. Dc^n'l 
attempt lo tear down a camera yourself. I his is worV 
for a qualified repairman 

Cleaning ■ • ^ k - g a 

•-ov.: ^ a]\ pcrioiiii an operational 

.neck lographic gear. The camera should 

be clean . ad Ui. controls working properly. Cleaning 
procedures are best performed after returning from an 
assignment because the equipment has been sub- 
jected to the elements. 

The first step in cleaning a camera is to remove all 
dust and dirt irom the camera body exterior and the 
exterioi- ol the lens barrel. Use a soft brush and then 
polish metal surfaces with a soft, lint-free cloth to 
remove smudges. 

Camera lenses require special cure. 1 he surfaces of 
modern lenses are given an antitL'iiL coating during 
manufacture. This coating is iairly tough, hut it can be 
damaged if the lens is not cleaned properly. Gently 
blow off any diit and dust on the lens suiface u^ing 
your breath or better yet, use an air syringe. The lens 
can then be polished using photo lens tissue. Always 



EKLC 



use only pluno lens tissue. Never use lens tissue de- 
signed for cleaning eyeglasses. Eyeglass cleaning 
tissue usually contains silicones which can damage the 
coating of photographic lenses. To polish the lens, 
grasp a sheet of lens tissue between your thumb and 
forefinger and polish using a circular motion v 
from the center of the lens to its edges. Some 
v^^'-'n a iens has been neglected, polishing wilh pii*.)Lo 
Ilm issue will nol get il clean. Should you ha\e this 
problem you can use photo lens cleaning fluid. Never 
apply the Huid directly lo the len because il can seep 
past the front lens element and cause interior lens 
damage. Apply a few drops to a piece of photo lens 
tissue and then apply it to the lens. The lens can then 
be polished using a dry piece of lens tissue. Cleaning 
is the most important part of operator preventive 
maintenance. 

Other than keeping your cameras clean and pro- 
tecting them from damage there is little else that you 
can or need to do. All photographic equipment should 
be scheduled for periodic maintenance by qualified 
equipment maintenance personnel. Any minor prob- 
lems that you have been experiencing with your 
equipment should be noted, and this information 
should be given to maintenance personnel at the 
time your equipment is turned in for periodic main- 
tenance. Periodic maintenance is conducted at 60-, 
90-, 120-, or i 80-day intervals, depending upon the 
particular type of photographic equipment involved. 

Check the operation of your cameras and equip- 
ment often, especially before and after it is used. The 
shutter on any camera should never be left cocked for 
long periods of time. When not in use the shutter 
should be set at its slowest speed. These actions take 
the tension off of shutter springs and mechanisms, 
thereby extending their life and maintaining their 
accuracy. 

Rangefinder cameras. Rangefinder-focusing 
cameras should be checked periodically to \. ' 
they are focusing properly. 1 h^s is son*' 
v«^v ran check m if you arc i -.ng a came has 

*|\ angefindci and ground-glass focusing jh as 
ic Grailex xl. Place the came on a tripod and 
locus the camera on infinity wit . ne rangefinder and 
then check the focus on the groundglass. Repeat 
this procedure on a close object. If the rangefinder is 
out, it requires immediate attention by a repairman. 
Don't attempt to make any adjustments yourself. 

Cameras with bellows. The flexible bellows used on 
view and copy cameras should be checked periodically 
for light leaks. This is especially true if you are ex- 
periencing film fogging. Take the camera into a light- 
tight darkroom, remove the lens and back from the 
camera, and probe the inside of the bellows with a 
flashlight. 

Mechanical flare. Mechanical flare is often caused 
by internal reflections from bright surfaces \\ '^hin the 
camera and also near the lens. Check the Irn ades, 
retaining rings, and the camera interior tor places 
where the black paint has been chipped, exposing 
bare metal. These spots can be touched up with a flat 
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black paint. Check with a repairman on the type of 
paint that should be used. 

Re/lex m'rrors. The mirror of rellex cameras should 
not be touched. Blowing dust from its surface with an 
air syringe should be all that is required. 



only when necessary, and you should have no prob- 
lems. 

Exercises (419): 
1. How should you carry a camera? 



Flash Lighting Equipment. Maintaining electronic 
flash units is relatively simple. Electronic flash units 
have a series of capacitors which store electrical 
energy at very high voltage. Tripping the strobe causes 
this energy to be applied to a flash tube filled with an 
inert gas. As the current flows through the tube it 
causes a very bright but extremely short burst of 
light. In order for the unit to operate at maximum 
efficiency and put out the maximum amount of light, 
a technique called forming or the rejuvenating the 
capacitors must be done. 

Forming the capacitors allows them to take a full 
electrical charge. This is done initially when the unit 
is first put into use and must be reaccomplished 
each time the unit has not been used for a few days. 
Most professional electronic flash units operate on 
both household current and batteries. Regular AC 
can be used where there is an available outlet, and 
batteries can be saved for those occasions when it is 
not available or not practical. Household current 
should be used when forming the capacitors of the 
unit. To form the capacitors the unit is connected to 
the power source and allowed to take a charge. The 
unit is then fired a number of times at a set interval. 
This procedure may be different for each type of 
flash unit, so check your instruction manual. 

The types cf batteries used in electronic flash units 
are either the dry cell or rechargeable (nickel-cad- 
mium) type. Dry cell batteries are probably the most 
convenient because they are discarded when no longer 
usable and quickly replaced with fresh batteries. 
However, dry~cell batteries are exp^iisive and the 
rechargeable nickel-cadmium are becoming more 
popular. Nicads offer the same advantages of port- 
ability as dry cells, and because they can be recharged, 
they are much cheaper in the long run. They must be 
maintained properly if they are to give good service. 
Nicads actually benefit from continuous service, and 
they should be fully discharged before being placed 
in a recharger. This improves their ability to take a 
full charge. Nicads left in storage for extended periods 
of time will drain. Nicads lose their ability to take a 
full charge if they are not fully discharged period- 
ically. Use your electronic flash unit daily, recnarging 



2. Why must you protect your camera from heat? 



3. List two problems that high humidity can cause. 



4. If you got your camera wet, what should you do? 



5. Why shouldn't you use eyeglass tissue to clean a 
camera lens? 



6. How can you repair a camera that shows mechan- 
ical flare? 



7. What is the purpose of forming the capacitor? 



8. What protective devices should be used to protect 
a camera when it is not in use? 



9. At what time(s) should you perform an opera- 
tional check of your camera? 



10. Why must you never apply lens cleaning fluid 
directly to a lens? 



11. At what speed should you set the shutter if you 
are storing a camera? 
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CHAPTER 3 



Studio Assignments 



MOST OF THE assignments we covered i n Chapter 2 
were of an uncontrolled nature. When you move into 
the studio, things become far less hectic. You can have 
the camera and lights set up before the subject arrives. 
After the subject arrives, you can move the lights, the 
camera, and even the subject. All of this can be done 
under very controlled conditions, and you can tell 
what the final effect will be before you trip the shutter. 

Your studio work, like your other work, will im- 
prove with practice, experience, and counsel from 
others. In this chapter, we will try to start your ex- 
periences off right with the techniques, principles, 
and some more helpful hints for you to use in the 
studio. We will cover portraits, passport and identifi- 
cation photos, special assignment photos, and oper- 
ator maintenance. 



3-1. Portrait Photography 

A portrait is not just another photograph. It is a 
carefully composed portrayal of a person often used 
for publicity purposes or as a method of identification. 
(Identification and passport photography will be 
covered in a later section.) Good portraits do not just 
happen — they result from careful application of many 
different techniques. Above all, good portraits usually 
result from many years of experimentation and prac- 
tice. Making good portraits requires both artistic and 
photographic ability. Portraiture often involves work- 
ing with persons of senior rank, children, and members 
of the opposite sex. Self-confidence and the ability 
to handle people properly are extremely important. 



420. State the requirements for portrait photography. 



Portraits are an important part of any base photo 
lab mission. Portraits are used in personality features, 
for keyman and chain-of-command displays, and for 
the very important AFR 36-93, Official Photographs, 
requirements. Let us discuss each one of these. 

Personality Features. People are interested in other 
people. On every base there are thousands of individ- 
uals who are contributing to the Air Force mission. 
Their individual accomplishments can be spotlighted 
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by a picture story. Such a story would be highlighted 
by semiformal and informal portraits of the individual. 
Most of these pictures would be taken at the individ- 
ual's place of work or when he is taking part in the 
activity that has made him stand out. 

Groups, too, can be considered. Portraits of the 
winning softball team or a group of volunteers who 
make monthly visits to a home for the aged are com- 
mon examples. These portraits are taken on location 
and emphasize the group's particular accomplishment. 

Keyman Piclures. Each level of command has key 
personnel who hold leadership functions. To spotlight 
their responsibilities, their portraits appear on bulletin 
board displays. Such portraits are usually head and 
shoulder poses taken in the studio. They should be 
dignified military portraits. 

Chain-of-command pictures follow this same prin- 
ciple. In each headquarters building there is usually 
a display of photographs showing a chain of command 
stretching from the President to the base commander, 
etc. Many of these photographs are supplied by higher 
authority. The pictures of the local commanders are 
similar to the AFR 36-93 format that will be dis- 
cussed next. 

AFR 36-93. AFR 36-93 requires officers to main- 
tain official photographs in their personnel records. 
These photographs are important as they become part 
of the officer's promotion folder. Ihe updating of 
these pictures is spelled out in the regulation. As 
photographers we are most concerned with the follow- 
ing specific picture requirements. 

Position camera height approximately level with the 
officer's eyes. Use a light colored backdrop (white, 
gray, or light blue), which will assure a neutral back- 
ground. The pose will be formal, showing head and 
shoulders with the face directly toward the camera 
and the body turned approximately 30"^ to 45"^ to the 
right so the left shoulder is forward to the camera and 
the name tag is visible. 

Finish the portraits on 8 by 10 inches, black-and- 
white, single- weight glossy paper with 1 / 4-inch border 
on top and sides, 3/4-inch border on the bottom. 

Reproduce an identification frisket in the lower 
lef^ corner of each print, 1 inch from the lower edge, 
measuring approximately 1 / 2 by 3 inches on the prints 
and not covering the name tag or any ribbons or 
badges. The frisket will display the officer s last name, 
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first name, middle initial, rank. Social Security Ac- 
count Number (SSAN), and date the photograph was 
taken. The identification data must be easily read and 
present a positive, unquestionable contrast between 
black-and-white in order that a subsequent micro- 
filming process may be accomplished satisfactorily. 
Gummed or pressure sensitive labels will not be used 
to record identification data on photographs. 

It is very important that a current form of the regu- 
lation be available at all times, since the officer will 
be relying on your knowledge and judgment to carry 
it out. It will require quite a bit of tact on your part 
to point out to an officer when hisappearance or dress 
does not conform to the necessary standards. (Fig. 3-1 
shows an example of an AFR 36-93 photograph.) 



Exercises (420): 

1. What is the key ingredient of the personality 
portrait? 



2. List three basic categories of portraits you may 
be taking. 



3. Why is it important to keep up with AFR 36-93? 



4. Why must you often exercise tact wh^^n taking 
AFR 36-93 portraits? 



421. Point out principles and techniques of good 
portraiture in terms of equipment, the subject, com- 
position, perspective, and lighting. 



Most of your portraits will be taken in the con- 
trolled environment of your lab's portrait studio. 
The principles of good portraiture are also applicable 
-O location shooting. To help you along we will discuss 
equipment, working with the subject, composition, 
pen;pective, and lighting. It must be emphasized, be- 
cause of the number of variables and infinite possi- 
bilities, that only through practice and intelligent 
analysis of your results can you master this very re- 
warding photographic skill. 

NOTE: It would be to youradvantage to read about 
and examine the work of such great portrait artists as 
Arnold Newman, Yusof Karsh, and Phillippe Halsman. 

Equipment. Prior to the portrait sitting it is im- 
portant to analyze the work order so that you have a 
cleai- idea of the requirements. A "36-93'' may call 
for a different approach from that of photographing 
the pr esident of the Officers' Wives' Club. The finished 
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Figure 3-1. Official officer's portrait. 



product that is required will also be an important 
factor in determining the type ot film and the camera 
you will be using. Thoughtful preparation will save 
you time and insure good results. 

Generally, you will be using a 4 x 5 camera for 
portraiture. Such large negatives permit retouching 
and produce high-quality enlargements. You will want 
to use a fine grain film and developer combination to 
insure top quality. 

It is essential to have your equipment ready for use 
before the portrait sitting ' egins. Check lamps, fiash 
units, shutter, film holders, support equipment, and 
general camera operation. Have one of yourassociates 
assume the position you plan to use. While your as- 
sistant is in the correct position, estaulish the general 
lighting effect desired, the camera position, and the 
approximate bellows extension for proper focus. Go 
through the normal setting up operations that are 
required. After all of the preparatory steps have been 
completed , turn off the lights and await the arrival of 
your subject(s). 

Putting the Subject at Ease. Many people freeze in 
front of the camera. If you know what you are doing 
and if you can give the subject the impression that you 
understand your business, it will go far to dispel his 
nervousness. When posing the subject, verbally direct 
him into the desired position. A good portrait photog- 
rapher seldom finds it necessary to touch the subject. 
However, if you must adjust clothing or do something 
for the subject that he is unable to do for himself. 



be polite, explain why the action is noccss^uy, and ask 
peiniission to tak the action. Remember that most 
people beeome very annoyed when they arc ''puslv d 
abt>ut/' but they usually cooperate readily il you a 
polite, >»entle. and give adequate reasons for the action 
that is li<. taken. 

N'MP ^\>rljaii subjects are normally quite l< 
cernod Vs.ili . u ♦^/pcaiance. It is a '^ood idea to c 
struct dres.sing r us v^if ii mirrors to provide a place 
for people to**chc; ' ^u^':lves out*" before the sitt^r^. 

Fortran ^ om posit ion. The simplest form of por- 
Iniitii*'- \»!-'^- i'";*j|y confined to head and shoulder 
shots. Apail irom placing the head, there are few 
e4>mposilional problems. When more of the subject is 
included, as in a three-quarter shot, the placing of 
the hands and the pose of the figure becomes of great 
Importance. 

Since pcrsM'ial comfort leads to more graceful posi- 
tions being assumed, it is usually desirable to give the 
subject some si'pport. For example, in the case of a 
heaii ind-shoulders portrait, a stool may be used. 
A luL-length portrait, of course, permits no support. 

I ht background is very important. Most portraits 
are posed against a very plain background. Many of 
these backgrounds are in effect portable screens de- 
signed for portrait studios. If you keep the background 
well away from the subject, you will throw it out of 
facus and create »n appear-^nce of space. 

Your choice oi focus and depth of field will be an 
important factor in how pleasing your composition 
will turn out. Normally, you focus on the eyes and use 
a fanly wide open f/stop to insure rapidly decreasing 
sharpness. The purpose of the portrait is for the face 
to stand out from the environment. Occasionally, 
when doing kxration shots or where a particular prop 
related to the subject is an impoftant element in the 
picture, greater depth of field may be necessary to get 
your picture message across. 

NO 1 1:: When shooting color consider the color of 
llie subject, background, and any props. It is important 
thut there be a harmonious blending of these various 
':olors. 

Perspective. The perspective of a portrait will be 
determined by the position of the camera in relation- 
ship to the subject. Whether the camera is near or far. 
high or low. or at eye level will make a difference in 
lu>w the subject will appear. Normally, for a head-and- 
slu)ulder portrait, the camera is level, with the optical 
axis ol the lens between the height of the subject's lips 
and tip of his nose. For a three-quarter figure shot, the 
center of the lens is level with the upper chest. For a 
full-length figure, lower the camera again until it is 
lev rl with, or a little below the waist. You should also 
maintain a good working distance so you do not have 
any distortion. 

NO I F: There are recommended focal lengths for 
different si/e films and types of portraits in order 
to maintain a good image size. For example, consider 
these for a 4 x 5 camera: 8'/^ to 10 inches (200 to 
250 mm) for a head and shoulders and a 6-inch 
( 150 mm) for a full length. 



A.i^hting. Lighting along with subject placement 
is the key element in successful portraiture, l ighting 
can come from either natural or artificial sources or 
combinations of the two. Its direction and intensity 
will determine how the contour of your subject's ace 
will appear. 

I hc single most important principle you should 
apply to achieve correct lighting is that there should I e 
only ONE DOMINANT LIGHT SOURCE with ali 
other lights subordinate to it. To do otherwise will 
cause confusing shadows and light directions, lo 
better understand this, let us consider the U;ie of four 
lights: main, fill-in. hair, and background. Usingthese 
four lights in the studio will allow you to perform 
almost all of your portrait assignments. 

Tfie main light. Generally, this is a flood lamp or 
broad light source located higher than the subject's 
head and at approximately 45*^ to one side of the 
camera-subject axis. The light is of^en diffused with a 
screen to reduce facial textures and eliminate harsh 
shadows. The positioning of the main light is the key 
to your lighting and therefore must be considered with 
great care. Normally, you will use it to establish either 
broad or short lighting. (See fig. 3-2.) 

In broad lighting the main light fully illuminates the 
side of the face turned TOWARD the camera. This 
type of lighting is mainly used to help "widen" thin 
faces. 

Using the far more common shon lighting, the main 
light illuminates fuliy the side of the face turned away 
from the camera. This lighting io used for the average 
oval face and il tends to emphasize facial contours 
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Figure 3-2. Positioning the main light. 
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more than broad lighting. Its effect can also be used to 
narrow plump or round faces. 

One method of placing the main light, regardless of 
the lypc of lighting, is to watch tue resulting catchlight 
(reflection of the light) in the eyes. As seen from the 
camcra-lens position, these catchlights should be located 
a( approximately the \ o'clock or 1 1 o'clock position in 
the eyes depending on the re,sult desired. 

NOTb: To po.silion electronic flash units you will 
have to rely on a modeling light. The use of a modeling 
light lakes experience since it is often much weaker than 
the resulting flash. ^Fhis is why it is better for the 
beginner tt learn portraiture using photoflood lamps. 

The fill-in light. The fill light is diffused, used close to 
the camera at lens height, and placed on the side of the 
lens opposite that of the main light. Its purpose is to 
soften the shadov/s cast by the main light. (See fig. 3-3.) 

Almost inevitably the fill light will add a lower pair of 
calchlights to the eyes. These secondary catchlights 
should be etched from the negative or spotted from the 
print to create a more pleasing effect. 

The background light. The background light is a small 
lamp on a short stand placed about midway between the 
subject and the background. This light provides good 
tonal separation between the subject and the 
background. (See fig. 3-4). 

The hair fight. This is usually a small lighting unit 
attached to a boom so that it can be established above 
and behind the subject. Normally, the light is positioned 
directly overhead, either to the right or the left of the 



BACKGROUND SCREEN 




SUBJECT 




MAIN LIGHT 



Camera f 




FILL-IN 

LIGHT 

DIFFUSED 



231'640 



Figure 3-3. Add the fill-in light. 
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Figure 3-4. Add the background light. 

subject's hair at head level, or above and to one side. 
The key is don't let the light spiil over onto the face, 
thereby creating unwanted highlights. (Sec fig. 3-5.) 

NOTE: To establish the lighting the way you want it, 
it is best to position each light separately with the other 
lights off. Some photographers start with the background 
light, then move to the main, filMn, and hair lights. (To 
better understand the difference between broad and short 
lighting using four lights, compare fig. 3-6 with fig. 3- 
7.) 

Lighting Controls. Good portrait techniques require 
you to bring out the best features of the subject and tone 
down the worst. By proper use of equipment and 
lighting techniques, you can achieve the desired 
outcome to a certain degree. A wrinkled face under 
normal lighting conditions would produce harsh shadows 
and emphasize the wrinkles. To lone down the wrinkles, 
use a diffuser over the light source. A diffuser softens the 
light and reduces contrast. 

Often you will want lo control where the light strikes 
your subject. Baldness is a trait most people do not want 
emphasized. To control the problem, a head screen or 
bam doors can be used to shade the light striking the 
head. 

Lighting ratio. Lighting ratio refers to the relative 
intensities at the subject position of the main light plus 
the fill-in light, as compared to the fill-in alone. This 
ratio creates the contrast of the portrait. Normally, a 
ratio of 3 to 1 will result in pleasing contrast. Higher 
rctios are more dramatic but are likely to be 
unacceptable for official record portraits. Here are a 
couple of ways to establish a 3 to 1 ratio: 
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Figure 3-5. Add the hair light. 
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Whet using a 4 \ > camera, wmikl use a 

ineli lens tor a tuU-icngih 

portrait. 

There should be only . __ dominant 

Hght souree when taking a portrait. 

To position eleetronie llasli units, you must 

rely on the lights. 

In broad lighting, the main light lully 
illuminate^ the ^ide of (he t'aee turned 

the camera. 

In short lighting, the main light lully 
illuminates the side i^f the lace turned 
. iVoni the camera. 



1. 
ni. 



A lighting ratio of 
you pleasing results. 



o. 



will give 



The main light plus the till light, as compared 
to the nil , establishes the 



To de-emphasi7,e the wrinkles in a subject's 

face, the main and till-in light. 

The use oT <.ir a 

can control where the light 



tails on the subject. 

To establish a 3 to I lighting when the main 
light is 5.6 I'eet from the subject, a till ot equal 

strength should be place 

aw av. 



• Hstablish both the main and fill-in light at equal 
distance from the subjects but cut the strength of the fill- 
in by on<* !*-df. This can be done through power settings 
o-* i»y using a diffusing screen over the fill light. 

• With two lights having ihe same strength, move the 
main light one f stop closer to the subject. For example, 
if the fill light is I I teet away from the subject, the main 
light should be 8 feet away. 

• Take an exposure meter reading (reading may be 
incident, reflected reading off a gray card or the use of a 
tlash-meter) at the subject of the main plus fill-in, and 
then the till-in alone. In this way you can calculate your 
ratio. 

Portrait lighting is exciting and requires quite a bit of 
practice to be expert. Take the time to practice this skill 
so you will be ready for your iirst portrait mission. 

Kxerclses (421): 

I . Complete the following statements on portraiture: 
a. By using a large format camera you will have 

portrait negatives that can be 

and readily 



b. The subject will not 



in front of 



the camera if you establish rapport. 

When taking a portrait, you normally focus on 

the subject's 

Normally when taking a portrait, you will 
want depth of field. 
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3-2. Identification and Passport Photography 

Nearly all Government agencies and military 
installations use photographs on passes, identification 
cards, badges, and passp>orts; and in personnel files and 
records as one of the means of positive identification of 
personnel. For each particular assignment, the 
requirements of size, pose, etc.. may differ. Therefore, 
before you make any exposures, consult the appropriate 
re^iihitions to determine the exact requirements that the 
photographs must meet. 



422. Specify the requirements and some of the 
photographic techniques used in identification and 
passport photography. 



You must never h)rgei that the purpose of the 
identification \ uilt)giaph is just that — a pht)lograph 
from which the person can be idcnlificdv Its purpose is 
not 
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io **ghiin()ri/c" the subject or make the individual 
I(u)k "pretty": it is to portray any and all features, both 
g(u)d and bad, which serve to identify that particular 
individual from all others. 

Photography is one of the most positive and eco- 
nomical methods of identification. For this reason 
pictures have long been used for identification pur- 
poses. !n recent years, there have been two noticeable 
trends in identincation photography: (I) the emergence 
<)! new and varied applications and (2) a sharp increase 
in the u.sc of color photos. Let us therefore take up 
tiic requirements of passport and identification pho- 
tt)graphY. 

Passport Photography. The Department of State 
is the authority for passports. It establishes the guide- 
lines for submissions of applications for passports. 

1 hc portions yt)U need to be most interested in deal 
with the photos that must be included with the ap- 
plication. 

Sizi\ The image size of the subject's head must be 
no less than I inch and no larger than 1 /g inches. This 
measurement is made from the bottom of the chin to 
the top of the head including hair. An easy way to keep 
the image of the head the proper size is to mark the 
ground glass at the proper places and then when yoi' 
compose, keep the image of the head between your 
marks, 

Somctiiiies you may need to have two or more 
people in the picture. If this is the case, the image 
must be large enough so that each person can be easily 
recognized. 

When the passport picture is printed, it must be 

2 \ 2 inches. Usually it is contact printed. Therefore, 
it is a must thai the picture area on the negative be 
2 \ 2 al.so. You may wish to mark the ground glass for 
this incasuremeni. too. A piece of paper or film leader 
with a 2-inch square hole in it may be used on the 
m (UMul glass instead of marking it with a grease pencil. 

/\*.\7//i;. The subject may be shown as relaxed and 
smiling. I hc photo must portray a good likeness of 
and satisfactorily identify the subject. The subject 
shoidd be in iiormal street attire, without a hat. Dark 
glasses arc not acceptable unless they are required 
l(^r medical reasons. Applicants who are in the active 
service of the Armed Forces and who a re going abroad 
in the discharge of their duties may be shown in the 
uniform of the Armed Forces of the United States. 

Ihc subjccl must be shown in a clear, front, full 
lace view against a plain light background. 

roper. Two prints of each applicant must be made 
on thin, nonglossy paper. They may be color or black- 
anil-whilc. 

Identification Pictures. Identification pictures are 
made lor use on all types of military XD cards and 
classiiied area badges. Identification photography is 
often done by the Security Police since identification 
forms arc normally filled out and registered in the 
Security Police. Pass and ID section. The size of the 
identification picture cannot exceed I x (2.54 x 
3. IK cm) inches in a vertical format. It must be a full 
front shot of the face and cannot be retouched. The 
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picture will also include a title board containing in- 
formation set down by pertinent directives. 

This type of identification photography is oltcn 
done with a Polaroid camera designed for identifica- 
tion work. Such a camera permits quick results with a 
number of different lightingsclups. More importantly, 
a nonprofessional photographer can be trained to 
operate it and make the necessary adjustments to ob- 
tain satisfactory results. 

Lighting. The lighting arrangement used for any 
identification or passport-iypc picture must be even, 
well-balanced, "flat" lighting. This type of lighting 
will not hide any identifying facial marks, such as 
scars, moles, etc., which could be used for ctinite 
identification of the individual. 1 o obtain fiat lighting, 
both the main and fill light are placed at a 45*^ angle 
to the subject, giving you a 1:1 lighting ratio. 



Exercises (422): 

1. What is the purpose ol an identification photo- 
graph? 



2. Which Government agency provides the guidance 
for producing passport photos? 



3. What is the smallest si/c a passport photo may be? 



4. What type of lighting should \ ou use for passport 
and identification photos.^ 



5. Explain why you should not try to gianu^ri/c pass- 
port and identification photos. 



3-3. Special Assignment Photographs 

Suppose you wanted to be an instructor at I owry 
in the Basic Still Photo Course What would ycni do? 
You would go to your CBl'O to find out how icKippK 
for instructor duly. Among all the other requirements, 
you will find that you have to send two lull length 
photos of yourself in uniform along with your applica- 
tion. Since you area photographer, this is no prt)blcm. 
But what about all the other people on base wht) would 
like to be instructors in their career fields, or the 
people who are applying for some other type of special 
duty assignment? If they need a photo to send with 
their application, where do they go? Simple they 
come to your lab and you will have to produce the 
pictures of them for their application. 
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423. Specify rei|uiroments and techiuciiics for special 
assignment photographs. 

There are so many dilTereni types of special duty 
assignments we cannot coverall of them. ArR 39 1 K 
Airman Assif^funcnrs, gives guidance on how to apply, 
where, and what procedures to follow. I'he part of the 
regulation Vvui are interested in is the appendixes that 
tell you how many and what kind ot* photos need to 
accompany the special duty application. The people 
at CBPO who make out the photo work request should 
specify this information. However, it couldn't hurt 
lo have this information handy in your lab. 

All special duty photographs must show the appli- 
cant in full length. Some require only a front view, 
while others require a profile. In some, you may have 
to include the applicant's dependents. I'his informa- 
tion should be on the work request. 

Lighting. As in other identification-type nhotos, 
special duty photos should have flat lighting. You 
may find some lighting problems in special duty 
photos that you did not have in other portrait work. 

Main and /111. In head ana shoulders portraits you 
have to light a smaller area than you will in fuli length 
photos. When you set up your lights, don't forget to 
illuminate the subject's feet. In applications for in- 
structor duty, you need to include a letter board to 
show t'ne subject's height and weight. Place the board 
on the floor near the subject's feet, and then check 
to see if you have lighted it well enough to be legible. 

Background light. When you shot the head and 
shoulders-type photos, you could hide the background 
light behind the subject. In a full length shot you may 
not be able to do this. Check through the groundglass 
to see if you can see the background light. If you can't, 
that's good. If vou can, you will have to move the light. 
You may have to use two lights, one on each side of the 
subject. 

As with the main and fill lights, be sure you check 
the illumination from head to toe. The object is to 
have even lighting on the background, from the floor 
to the top of the subject. 

Group lighting. Certain types of special duty photos 
must include the applicant's dependents. Lighting a 
group of three or four people involves some more 
problems that you did not have with a single subject. 

You will probably have children in the group. They 
should be standing in front of the parents. In this 
arrangement, you have essentially two groups; one 
group of two or three children in front and one group 
of two parents in back. 

Place the lights so that the children and the parents 
receive the same amount of illumination. You may 
have to modify the standard two-light setup. Watch 
for shadows of each person falling on another person. 

The background light may be hidden behind the 
group. If not, you will have to use two background 
lights as you did with a single person. 

Composition. Composing a special duty photo 
should present no problems for you. Have the single 



subject stand up straight. Place him in the center of 
the picture. Leave room al the top and bottom of the 
picture lo be sure you don't cut part of the applicant 
out of the picture. 

Arrange the people in a group so that you can sec 
all of them. One of the parents may have to hold a 
small child. Watch your composition to be sure the 
child being held does noi interfere with any of ihe 
other subjects. 

When you compose, look for distractions. Be sure 
that you cannot see any of the lights or electrical cords 
in your picture. Also, check for glare in the subject's 
eyeglasses. This can be corrected by raising or lowering 
the lights or by having the subject tilt his chin up 
or down. 

Another type of distraction is the applicant's uni- 
foim. As in AFR 36-93 photos, you may have to be 
very tactful when you tell a person that his ribbons 
or collar insignia are on wrong. 

Focus. Obviously, if you want a photo of a person, 
you will want to be able to see that person. Therefore, 
focus is important. You should focus on a single sub- 
ject's eyes. In a group, recall the depth of field and 
2/5ths rules we discussed in Volume 2. 

As you compose, you may be inclined to tilt the 
camera in order to include all of the subjcct(s). Doing 
this causes the camera back to be tilted from the verti- 
cal plane the subject occupies. If this happens, recall 
our previous discussion about view camera controls. 
Keep the film plane parallel with the subject. 



Exercises (423): 

I. Which Air Force regulation should you look in to 
iind out how many poses are necessary for an in- 
structor application? 



2. What type of lighting should you use for special 
assignment photos? 



3. In full length photos, which area of the subject is 
sometimes forgotten when the lights are set up? 



4. What might you have to do with the background 
light when you are taking a full length photo? 



5. How much area of the background should be 
lighted? 



6! 
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6. When you arc lighting a group ol ciiikirLMi and 
parents, how nuiel: light slunild kill on thcehildrcn".^ 



7. What are two distractions you should look for 
when composing a s|X!eial duty (or any) portrait? 



8. On what par* of a single subject should n ou focus? 



3-4. Reflectors and LUnbreilas 

We mentioned earlier that photography means 
making pictures with light. In this section wc will 
cover two more devices that help you control your 
light so that you can become a better photographer. 
These two devices, reflectors and umbrellas, arc easy 
to use and will enhance the appearance of your final 
product. Since they are generally used in the studio, 
we include them in this chapter. 



424. Specify various principles and techniques associ- 
ated with the use of reflectors and umbrellas. 



Reflectors. In Volume 2, we discussed various 
qualities of light. We said that light which bounces 
off an object is reflected light. In this section, we will 
show you how to use reflected light and how to control 
it by using an effective lighting device we call a re- 
flector. 

The efficiency of any light source is increased if you 
use a reflector. The reflc ^tor helps by directing the 
light into a specific area. That bowl-shaped device that 
surrounds the studio light is a reflector. But have you 
thought of using a supplementary reflector- one that 
is not connected to the light? 

Supplementary reflectors can be anything you can 
use to reflect the light into an area where you want it. 
Reflectors can be cardboard, paper, a handkerchief — 
almost anything. A very useful reflector can be made 
by wrapping aluminum foil around a piece of card- 
board. Reflectors can be used quite easily; they are 
light weight, and thsy never need electrical power. 

If you need just a little more light in an area and 
you can't or don't want to use another light, you may 
wish to use a reflector. You will need to develop a very 
critical eye so that you can see the effects of your 
lights. 

Reflectors are most often used to direct light into 
the shadow areas. The intent is not to illuminate the 
area, but rather to complement the highlight area. You 
do this so that you get a pleasing lighting ratio. 

Suppose you are lighting a piece of equipment for 
an MDR photo. You main light is producing the de- 
sired effect but you still have too much shadow area. 



You e(nild use a fill in light. But suppose this creates 
another undesirable shadow or too much light. You 
could use a rellector to bounce additional light into 
the shadow area. You might bounce the main light 
from a rcHeetor onto the subject. 

The whole point is that you must not allow yourself 
to become accustomed to doing things the same old 
way all of the time. E.xpcriment with your lighting 
setup. 

You might want to think of using rellectors in the 
interests of energy conservation. If the illumination 
is available, use it. If a reflector will get the light where 
you want it. don't use another light: use a reflector. 

Exposure. A baio light without a reflector obviously 
will not direct as much light to the subject as a light 
with a reflector. Therefore you have some exposure 
calculations to consider. If you are going to make the 
exposure without using a reflector, then make your 
exposure calculations that way. 

If you are using a main light and a supplementary 
reflector be careful in making your exposure calcula- 
tions. You need to determine if the light from the 
reflector is affecting the overall illumination or is 
just filling in the shadows. If the former is true, then 
you need to compute your exposure by including this 
light in your calculations. If only the shadows are 
being affected by the reflected light then you can base 
your exposure on the main light alone. " 

Umbrellas. An umbrella, as shown in figure 3-8, 
is just one more type of lighting equipment. Umbrellas 




Figure 3-7. Short lighting. 
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arc iicncMallN used in the studio, hut thc\ arc light 
cnoiiizh io be carried around and used almost an\- 
w here. 

I'mbrellas are really no more than Just another torm 
ol relleetor. In addition to being very light, umbrellas 
ean be collapsed toi- easy transport. IJmbrellas are 
available in a variet\ ol shapes and sizes. Some are 
less than IS inches (45.7 em) in diameter, while others 
are SO inches (2().> cm) across. Some common shapes 
are parabolic, spherical, and conical. Their rcHcctiNc 
qualities dcpcncl on the material used to make them. 
SiMUe arc no more than white cloth, while others arc 
made with highl\ rct1ccti\c material. 

Umbrella lighting is a \cry adaptable type ol in- 
direct. dilTusc light. .Since it is diffused, we generally 
associate umbrella lighting with soft, shadow-free 
ligluing. As soft as umbrella lighting is, you ean dif- 
fuse it e\cn more. You can bounce the light out of the 
umbrella onto another rcUcctor, wall, or ceiling. 

Kxpo.sure. If you are lucky enough to ha\c an auto- 
matic electronic Hash, exposure v ill be no problem 
at all. If you don't have an automatic strobe, maybe 
\'ou arc fortunate enough to ha\c a flvsh meter. If you 
don't ha\c either one, you will need some time, 
patience, and ability to take notes. 

You know that the farther light has to travel the 
less there will be. Since you arc bouncing the light 
onto the subject from an umbrella, ob\'iousIy you will 
lose some light. Since you lose some light by using an 
umbrella, you will ha\c to determine how much. 



Without a Hash meter. \ou will ha\ e to make some 
tests. Your testing procedures are not \ery difficult 
if \ ou remember the section in Volume 2 about guide 
numbers. "S ou need toapplv those principles to estab- 
lish a guide number for use with an umbrella. 

Remember that the proper exposure for Hash is 
determined by di\'iding the distance of the flash into 
the guide number. \ o establish a guide number, you 
must determine the proper f stop; then multiply the 
f stop times the distance. 

For example, set up your Hash with the umbrella at 
10 feet from a subject. Shoot one exposure at each 
f stop. De\ clop the ncgati\ cs and find the one with the 
proper exposure. Suppose this was f b!. Multiply 8 
(f stop) times 10 (distance) and you have established 
a guide number of 80. This guide number can then be 
used with that umbrella and Hiush unit for any other 
assignment. 

Umbrella lighting is ideal for portraits if you want 
to diffuse the light. Figures 3-9 and 3-10 show the 
effects of straight, harsh lighting and diffused um- 
brella lighting. 

Don't get the impression that umbrella lighting is 
used only for portraits. You can use it very effectively 
for photos of static objects. Figures 3-11 and 3-12 
show how umbrella lighting can be used to soften 
shadows and give more even, diffused lighting. 

We remind you again that photography is an art 
form. An artist needs to learn how to apply paint to 
produce a picture. You need to learn how to apply 




light to make your pictures. I'inhicllas and rcllcctors 
arc twx) move methods you can use to appK hght. 



Kxercises (424): 
I. What can \ou 
hizht? 



use to increase the clTicicncx of a 



2. List three things you can use to make a rcilcctor. 



3. What is the general purpose 
iiientar\' reilector? 



ol using a supplc- 



4. If you arc going to make an exposure without using 
rcllcctors, how should the lights be set up when 
you make the exposure calculation? 



5. Describe an umbrella used for lighting. 
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Figure 3-10. Portrait lighting with an umbrella. 



Figure 3-11. Harsh lighting of sialic object. 



I'li 6. What would vou do if vou wanted to diffuse um- 
brella liuhting? 



7. Determine your guide number from the following: 
Flash to .subject distance 8 feet. Proper exposure 
was at f 4. Guide number? 



8. Using the guide number in problem 7. w hat would 
your f, stop be if the flash to subject distance was 
2.9 feet? 



3-5. Operator Maintenance 

The general is in your studio. You are all set up and 
ready. You say, "Smile, sir." The expected poof does 
not happen. You make some half-hearted excuse while 
mumbling under your breath. You try again. Again no 
poof. Now you have a real problem. What are you 
going to do with the general while you troubleshoot 
your equipment? You might go into your soft-shoe 
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routine, icll some jokes, or talk about the Air horce 
beinii a great \va\- of life. All of this will be rather dii- 
fieult because you usually beeome tiuite ner\ous in 
tinies of stress. Blowing an assignment in the presence 
of a general is positixely a time of stress. 

How do \ou prc\'cnt these equipment malfunctions? 
One of the best, simplest, and sure fire wa\s is to 
practice operator maintenance. 



425. Specify checks to be made on cameras and light 
ing equipment for proper operator maintenance. 



Cameras. You can't produce a picture if your 
camera doesn't work. So. you need to check to see 
whether it will work before you need it. Some of the 
areas \ ou need to check arc: 

• Adjustments. Be sure the front and back adju* 
ments move freely. The tilts, swings, and focus 
tracks must not catch or stick. 

• Lens. Clean the lens with a camcTs-hair brush and 
lens tissue. Fold the tissue o\cr to double thick- 
ness; then use a circular motion to wipe the lens. 
If \'ou use lens cleaning fluid, place a drop or two 
on the tissue; NOT on the lens. 

• Shutter. Make sure the shutter opens and closes 
when you depress the cable release. 

• Miscellaneous. Look for loose nuts, bolts, and 
screws; tighten them if necessary. Check for 
broken parts and light leaks; replace or fix as 
required. 

Lighting Equipment. Since you need light to make a 
photographic exposure you need to check them out, 
too. The areas of concern are: 

• Electrical cords. Make sure there are no bare 
wires. Check the plugs that go into the wall recep- 
tacle and into the flash units for loose prongs 
or wires. 

• Incandescent. Turn on the photofloods to see if 
they work. If they don't, check the connections 
and make sure the bulbs are in tightly. 

• Electronic flash. Check all connections. Fire the 
lights to see if they will work. Connect the Hash 
units to the camera and make sure they work 
when you trip the shutter. Be sure each bulb is 
seated properly. 

• Reflectors. Check to be sure each reflector is 
attached properly to its lamp or separate stand, 

• Miscellaneous. Check for loose nuts, screws, and 
bolts and tighten them as necessary. 




Fit^ure 3-12. Umbrella lighting of static object. 



Exercises (425); 

;. Be sure that the front and back movements of the 
studio camera mo\e , 

2. When cleaning a lens, fold the lens tissue to 
thickness. 

3. Check electrical cords for wires. 

4. If the photofloods do not come on, you should 

check the ■. and make sure the 

are in . 

5. The electronic Hash units should 

when you the shutter, 

6. With a camera or lighting equipment \'ou need to 

check and tighten loose . 

and . 
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CHAPTER 4 



Reproduction Photography 



THE TERM "COPYING," as used in photography, 
means the photographic reproduction of another 
photograph, drawing, map, chart, or similar flat-plane 
object. Reproductions of this type have a number of 
uses. Consider several examples. If a negative is lost or 
unavailable, a duplicate may be made by copying a 
print made from the original negative. Valuable docu- 
ments, if used constantly, soon become worn and 
illegible; however, by making reproductions through 
the process of copying, you can preserve the original. 
On some occasions, it ma: be desirable to reproduce 
the subject at a different scale or size; this change, too, 
can be effected by copying. Again, in some instances, 
a great quantity of prints from a single negative is 
sometimes requested with a deadline for delivery. In 
such cases, duplicate negatives may be made and 
given to as many printing teams as necess:^ry in order 
to complete the work in the stipulated time. On other 
occasions, copying may be used to improve a photo- 
graphic print. For instance, stains and blemishes 
clearly detract from the quality of the print. If, how- 
ever, such a stain or blemish is transparent or trans- 
lucent, it may be toned down by using a filter that is 
deeper than the color of the stain. 

Every picture which you see in a newspaper, book, 
or magazine has been copied at least once. Banks 
make photographic records of checks received. Entire 
libraries are copied on film that occupies a tiny frac- 
tion of the space required for the books. Copying is 
thus of great importance. To be successful, such 
copying requires careful work. The problem of copy- 
ing is complicated by the great variation in the 
nature of the originals to be reproduced and by the 
varying conditions under which the work is to be done. 

In this chapter we will discuss copying reflective 
subjects, making scale change provisions, duplicating 
transparent material, and using specialized copy 
procedures. 



4-1. Copying Reflective Subjects 

Subjects to be copied are broadly categorized in 
two ways: reflective or transparent. Reflective sub- 
jects, like photographs, paintings, schematics, and 
maps, are very common copy subjects. Reflective 
subjects are so identified because they are copied by 
reflected light rather than light passing through the 



subject as is the case with transparencies (e.g., slide 
copying). Proper copying of reflective subjects (or 
transparencies) is only achieved by proper lighting, 
camera operation, filter selection, exposure, and ap- 
propriate film/ developer combinations. We have dis- 
cussed camera operation and filters, and we will 
review particular copy exposure problems in the sec- 
tion on scale changes, so now let us take up the other 
topics as they relate to copy work. 



426. Cite techniques used for the correct lighting of 
reflective copy subjects. 



Copy Lighting. You can use practically any type of 
lighting source when making copies; included are 
ordinary tungsten lamps, photoflood lamps, flash, 
fluorescent tubes, daylight, quartz iodine, and mercury 
vapor systems. Regardless of the type of lights used, 
the basic requirement for copy lighting is even il- 
lumination. Uneven lighting will result in negatives 
with uneven density, and the production of uniform 
prints that match a good original print will be impos- 
sible. An easy check for evenness of illumination is to 
place the end of a ruler or similar opaque object 
against the center of the subject at a slight angle. (Be 
careful that you do not get your body in the path of the 
illumination.) Balancing the shadows on each side of 
the ruler enables you to control the evenness of the 
intensity. Move either light, as necessary, to equalize 
the lighting. 

Subject material. An important consideration in 
light-positioning is the subject material. For smooth, 
glossy surfaces, the lights will provide the best il- 
lumination with the least amount of reflection when 
placed at an angle of approximately 45^ to the sub- 
ject. The lights should be moved more nearly parallel 
for rough surfaced material. An angle of 75^ will 
minimize texture detail and help assure hicher quality 
reproduction. (See fig. 4-1). 

Reflection control Two conditions generally cause 
reflections in copy work. 0 \z is reflection of the light 
source; the other is r actions over the entire surface 
of the copy subject. 

Reflection.s of the light source are caused by light 
reflections from the camera stand, lensboard, or any 
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A. SMOOTH SURFACES B. ROUGH SURFACES 

Figure 4-1. Positioning lamps. 



Other equally shiny object around the copying setup. 
These reflections usually occur when you are copying 
glass-covered paintings, glossy photographs, and other 
smooth surface objects. 

The easiest way to eliminate this type of reflection, 
if changing the position of the li^'^hts does not help, is 
to use a black cloth or sheet of hardboard painted dull 
black as a shield. By cutting a hole (the size of the 
lens) in the center of the board and by placing the 
board over the lens, you can usually eliminate this 
type of reflection. You may also use a«B^hade to aid 
in eliminating stray light rays and reflections?*^ '^1S 

Reflections over the entire surface occur with 
rough, scratched, crumpled paper prints or paintings 
with strong brush marks, canvas textures, or cracks, 
etc. These reflections occur because each high spot in 
the surface of the original causes a small specular 
reflection of the light source. Such small reflections 
cover the surface of the copy with a haze of light 
which destroys contrast and results in a flat, muddy 
image. The two methods to subdue or eliminate sur- 
face reflections are (1) bounce lighting and (2) polar- 
ized lighting. 

Bounce lighting may be used as follows: If the ceil- 
ing of the copy room is low enough, direct two lamps 
upward so that the light bounces off the ceiling and 
spreads a soft, diffused light over the original. If the 



ceiling is too high, it may be possible for you to use a 
large white board positioned horizontally over the 
lights to reflect the light to the subject. 

Polarized lighting is a little more complicated than 
bounce lighting. For one thing, placing a polarizing 
filter over the lens alone makes little, if any, improve- 
ment because the lens axis is at right angles to the 
subject's surface. But by using a polarized light 
system, most reflections can be eliminated. To use this 
system, place a polarizing screen over each lamp and 
also place a polarizing filter over the lens. By rotating 
the filter, you can reduce or eliminate all the reflec- 
tions. 



Exercise ^ 426): 

1 . Compiote the following statements on copy lighting. 

a. — type of lighting source can be 

used in copy work. 

b. To be effective, copy lighting must be . 

c. With glossy surfaces, the lights should be at 

to the subject. 

d. Using a lensshade can cut down 

source reflections. 

e. Reflections off a very rough surface can be cut 

down by using either or 

lighting. 
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427. Identify characteristics, problems, and techniques 
associated with the copying of different types of 
reflective subject<^. 



Reflective Copy Subjects. Let us discuss specific 
problems of copying different types of rellectivc 
subjects. 



Black-aml'White line drawings. There are a number 
of documents and originals that fall into this caiegory. 
For example, you may be required to copy such 
things as maps that are printed in black-and-white, 
schematic drawings, pages of typed material, recall 
rosters, and organizational charts. 

Generally speaking, a line original has but two 
tones — black (or a dark shade of gray) and white (or a 
very light shade of gray). As far as contrast is con- 
cerned, these two tones should be separated as much 
as possible. 1 he net result is a high-contrast negative; 
and when combined with printing on a high-contrast 
paper, the high contrast of the original is maintained. 
Remember, under these high-contrast conditions, 
film latitude is very short and the exposure is critical. 
Consequently, if you miss the exposure, you are taking 
a chance of filling in or obliterating fine lines. To 
avoid this, you should allow ample exposure but not 
overexposure of the film. 

If the black-and-white material is printed on just 
one side, it may be backed with paper to in- 

crease the contrast. This Is especially true if the 
original had been printed on rather thin paper, in 

(which case the dark color of the easel may - ahinc - 
through. If the material being copied has been printed 
on both sides, such as you might find if you were 
copying a page from a magazine, the ink from the 
reverse side may possibly show through. Should you 
encounter such a situation, it would be wise to back 
the original being copied with black paper in order to 
avoid recording the material on the reverse side. 

Colored line originals. In general, the technique of 
copying colored line originals onto black-and-white 
film is essentially the same technique as that used for 
copying black-and-white material. Among the colored 
line subjects which you may be required to copy are 
maps that have been printed in several colors in order 
to define different terrain features; drawings that 
have been printed in colored ink, with the color identi- 
fying various mechanical features; and blueprints. 
The usual problem is to obtain the greatest contrast 
between the line and the background materials. 
Typically, it is best to use panchromatic film for this 
type of copying, since filters are most frequently used 
to obtain the high degree of contrast that is necessary. 
For example, when copying a blueprint maximum 
contrast can be obtained by using a red filter which 
will cause the blue background of the diagram to ap- 
pear clear on the negative. 
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Black-and-white continuous tone originals. The 
most common black-and-white, continuous tone orig- 
inal that you will be required to copy will undoubtedly 
be a photographic print. A good copy negative made 
from such a print should closely resemble the original 
negative. It should have the same gradation in tones 
as the original. .Accurate rendition of this type of 
original requires the use of a film with a medium 
contrast, as well as the correct exposure and develop- 
ment. Obviously, if you underexpose a negative in a 
camera, you lose shadow detail. The same is true in 
copying. By the same reasoning, overexposure in 
either situation causes a blocking of highlight detail. 

Very often you ir:ay be required to copy old photo- 
graphs that are wrinkled or creased. These wrinkles or 
creases generally cause reflections. The print may be 
flattened out by pressing the print under a piece of 
heavy glass. You will then have to use the appropriate 
lighting to reduce reflections off the glass surface. 

Ordinarily, if the print is badly soiled, it should be 
cleaned before copying. 1:, however, it is a valuable 
print, you should obtain the best possible copy repro- 
duction before attempting any cleaning. Of course, if 
damage to the old original is considerable, you obtain 
the best possible copy; then retcuch the rvsulting print 
and recopy it. 

Stained prints can be copied on panchromatic 
film. When you do this, use a filter as close as possible 
to the color of the stain. In fact, for best results, the 
color of the filter you use should be somewhat deeper 
than the color of the stain. For example, if a print has a 
yellow stain, it should be copied on panchromatic film 
in conjunction with a deep yellow filter. 

In contrast with stained prints, copying faded prints 
is different. For one thing, if the image has turned yel- 
low with age, you must restore its original brilliance. 
Consequently, you should use a filter which is op- 
posite in color to the faded image. For example, if the 
image has turned yellowish-brown, you can copy the 
prim on panchromatic film with a blue filter. In such a 
L.asc, you may find that rather than using panchro- 
matic film, it is simpler to use blue-sensitive film 
without a filter. 

Color continuous tone. Various types of color con- 
tinuous tone originals may be successfully copied 
onto black and white. Examples of these include water 
or oil color paintings, color photographic prints, or 
magazine illustrations. Typically, you would use pan- 
chromatic film of moderate contrast. Filtration may be 
necessary if you need to achieve contrastier tonal 
separations. 

A soiled color print may be very difficult to clean 
because of the nature of the dyes that make up the 
image. You may find that the best way is to copy the 
soiled print and then retouch the print made from the 
copy negative. The retouched print then can be copied. 

Stained color prints can be copied through the ap- 
propriate filter. The filter should be darker than the 
stain color. One problem is that the filter will affect 
the other colors of the print. 
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Exercises (427): 

1. Match ihc eop> subject in cohinui A witli tlic ap- 
propriate catciior\ in cc^Iiinin B, 



Coiunin M 

1 . \1 iiMcal scores. 

2. C ^K>- schcinaiic. 

3. Hlack-anU-\\ hilc sccnie 
phoiojirapli. 

4. Oil [laiiiiiuii. 



a. C"o1;m ciMUiiuious loiic. 

b. lilack-aiui-u ImIc line. 

c. Black-aiui-u l)iic comiii- 
nous tone. 

li. C\>loi line. 



2, What type ol black-and-white fihii shtuild be used 
to copy a line drawing? Why? 



3. ir you have a print that has a green stain, what 
color fihcr should vou use? 



4. If you are cop\ ing a page from a maga/ine, w' at 
precaution should you take? 



5. What color filter should you use when copying a 
yellow faded print? 



428. Select the appropriate film/ developer combina- 
tion for different types of copy subjects. 



The primary consideration for you to think about is 
the type of original to be copied. You generally have 
three types of film: panchromatic, orthochromatic, 
and blue sensitive. These categories are further clas- 
sified into process, photomechanical, and medium 
contrast films. Some film manufacturers have coined 
their own trade names to describe their films. Ex- 
amples are Kodak Commercial Ortho, Kodak Con- 
trast Process Ortho, GAF Commercial Ortho, and 
Agfaortho. 

Once you have chosen the film, you must use the 
proper developer. It wouldn't do any good for you to 
use a high-contrast film and a medium-contrast de- 
veloper. Table 4- 1 shows you the basic guides for film / 
developer and original combinations. 

Film/Developer Combinations for Copy Work. The 
variety of subjects to be copied are such that no one 
film can satisfactorily reproduce all of them. Con- 
sequently, the selection of a film/developer combina- 
tion should be governed primarily by the classifica- 
tion of the copy subject. Since the characteristics of 
film emulsions vary widely, it is important for you to 
know these differences so that you can choose the 
proper film for the desired results. 



I-'ilms designed for cop\ and rcprtKluctitm are 
generally slower than conventional films for general 
everyday usage. This reduced sensitivity provides 
good resolving power, maximum definition ol subject 
matter, and greater control of contrast. However, the 
exposure latitude is shortened, and this creates the 
need for increased exposure accuracy. 

Even the manufacturers, realizing the various 
sources of illumination, omit any specific film speed 
rating for photomechanical films. Only a suggested 
exposure is included with the data charts. Photo- 
mechanical film is primarily designed for exactness in 

1 in age-scale reproduction and consists of a thin base 
with a very low percentage of shrinkage or stretch 
during processing. Most frequently used are ortho- 
chromatic emulsions, which can be handled under red 
safelights for identification because the familiar code 
notches are not included. 

To obtain the maximum contrast that these photo- 
mechanical films are capable of producing, develop 
them in a fine-line developer. This solution comes in a 
two-package "A'' and "B" container. Each package of 
powdered chemicals must be thoroughly dissolved 
and stored in well-stoppered containers. The working 
solution consists of equal parts of *'A" and **B," 
which tends to exhaust rapidly due to its high alkaline 
content, and should be used shortly after preparation 
is completed. Agitation is recommended during the 
first 20 seconds, and range of average development is 

2 to 4 minutes. Should a substitute solution such as 
D-19 be used, increase exposure about 25 percent. 

Perhaps the one film which could be classed as 
general purpose for most routine copy in photog- 
raphy is commercial ortho. This emulsion is closely 
related to Gravure film and provides fine detail plus 
delicate tone gradations. Landscapes, portraits, 
machine illustrations, and mechanical parts illustrated 
in black-and-white are typical subjects for copy 
using commercial ortho. Ortho is, of course, not suit- 
able for color copy since it is insensitive to red. 



Exercise (428): 

1. Match the correct film/ developer combination 
listed in column A with the appropriate copy sub- 
ject listed in column B. Be sure not to use a particu- 
lar combination more than once. 



Column A 

1. Process Panchromatic 
D-19. 

2. Medium Contrast Pan- 
chromatic./ DK-50. 

3. Photomechanical Pan- 
chromaiic; Fineline A&B. 

4. Commercial Ortho DK- 
50. 

5. Process Panchromatic, 
D-19. 



ColutJin B 

a. Color portrait. 

b. Organizational chart. 

c. Black-and-white portrait, 

d. Color-coded map. 

e. Black-and-white 
schematic. 
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I ABI.1-: 4-1 

I ii M \)\ \ 1 I OlM K COMinNAi IONS I Sl U IN C'OIM IMIO lOCiK AiMn 



FILM 
DESCRIPTION 


SUBJECT 
CLASSIFICATION 


DEVELOPER 


RATIO OF 
DILUTION 


TIME 
68 F 


PROCESS 
PANCHROMATIC 




D-19 


NONE 


6 MIN 


PROCESS 




D.19 


NONE 


6 MIN 


PHOTOMECHANICAL 
PANCHROMATIC 


BLACK 
& WHITE 
LINC 
DRAWINGS 


F 1 N E L 1 N E 
"A" & "B" 


NONE 


? 4 
MIN 


PHOTOMECHANICAL 
ORTHOCHROMATIC 




"A" & "B" 
FINELINE 


NONE 


2-4 
MIN 


PHOTOMECHANICAL 
PANCHROMATIC 


COLOR 
LINE 
DRAWINGS 


FINELINE 
"A" & "B" 


NONc 


2-4 
MIN 


PRC ..cSS 
PANCHROMATIC 




D-19 


NONE 


6 MIN 


COMMERCIAL 
ORTHO 

MED-CONTRAST 
PANCHROMATIC 


BLACK 
& WHITE 
CONTINUOUS 
TONE 


DK-50 
DK-50 


1-2 
1-1 


6 MIN 
5 MIN 


MED-CONTRAST 
PANCHROMATIC 


CO LOR 
CONTINUOUS 
TONE 


DK-50 


1-2 


6 MIN 


MED-CONTRAST 
ORTHOCHROMATIC 


CONTINUOUS 
& HALF-TONE 
BLACK 
& WHITE 


DK-50 


1-2 


6 MIN 



231-695 



4-2. Scale Change Provisions 

The scale of a reproduction is the ratio between any 
linear dimension of the copy and the related dimen- 
sion of the original. For example, if an 8 x 10-inch 
picture is reproduced at half scale (50-percent reduc- 
tion), the reproduced dimensions on the negative are 
4x5. Since you will be required to do copy work at 
other than 1:1 (100 percent), you will need to know 
how to make appropriate scale changes. In addition, 
scale changes will involve changes in exposure which 
you should be well aware of. 

NOTE: Fortunately, most copy cameras have cali- 
brated scales which help the operator to achieve 
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proper reproduction ratios without mathematical 
calculations. 

429. Solve a series of scale change and copy exposurr 
problems. 

Ratio and Scale. Ratio, scale, and exposure become 
additional problems peculiar to copy work. Work 
orders may ask for copy pictures in sc\eral different 
ways. The work order may ask for a 1:2 copy, a 50- 
percent reduction, or simply ask for a copy to 8- x 10- 
inch size. No matter how the work order states the 




ruquirement, you will have to do some calculation to 
determine how much bellows extension and how much 
exposure compensation you need. 

Mathematics calculations for bellows extension and 
subject distance. To get the difference sizes of the copy 
woilc, you need to extend or shorten the bellows and 
increase or decrease the distance from the lens to the 
subject. Two formulas to determine these distances are: 

Bellows excension = FL x (scale + I) 
Subjecc distance = BE scale 

Where FL = focal length, scale is the ratio, and BE = 
bellows extension. 

Suppose you need to make a 50-pcrccnt reduction 
while using a 6-inch lens. Substitute your known factors 
into the formulas: 



how much compensation you need, measure the bellows 
extension and square the factor, then square the nomial 
focal length and divide that into the square of the bellows 
extension. The result of that will be your bellows 
extension factor. 

The fomiula looks less confusing: 

BcUowj* extension^ 

= bellows extension factor 

FocaJ length^ 

Solve a problem when the bellows extension is 8 inches 
and the focal length is 4 inches. Go through the formula, 
putting in the known factors. 

Bellows extension's') 

■ = bciiows extensio:> factor 

Focal lcngth'(42) 



Bellows extension = 6 x (.5 4- I) 
Bellows extension = 6 x 1.5 

Bellows extension = 9 inches zl ^ ^ 

16 

Subject distance = 9 ,5 
Subject distance = 18 inches 



You have now detemiined that to make a copy at 50 
percent the original size you need to have 9 inches 
between the lens and the film plane and 18 inches between 
the lens and the subject. 

We include these formulas to show you the relationship 
between the bellows extension and the subject distance. 
Actually you need only to remember the bellows 
extension calculations. 

When you get a request to make a reduction, the 
simplest way to get the proper subject distance is to 
measure the subject and its image on the ground glass. For 
example, suppose you need to make a 50-percent 
reduction. Measure a straight line on the original. Then 
with the proper bellows extension, move the copy board 
or camera until the measured line on the original is 
one-half as long on the ground glass. 

Another method is to place a ruler on the copy board. If 
the original is tc be reproduced at 25 percent, adjust the 
image on the ground glass until one inch on the niler is 
1/4 inch on the ground glass. 

Bellows extension factor. As you lengthen the bellows, 
the light must travel further to get to the film plane. When 
this happens, you need to increase the exposure to 
compensate for this light loss. We have one more formula 
to use to determine how much exposure compensation is 
necessary for any given bellows extension. The formula 
is: 

Bellows extens ion^ 

' - = bellows extension factor 

Focal length^ 

To make a copy at the same size as the original or 1:1, 
you need to extend the bellows to two focal lengths. The 
increased bellows extension causes a loss of light at the 
film plane and must be accounted for. Wc call this 
compensation the bellows extension factor. To figure out 



What would be the bellows extension and bellows 
extension factor needed to copy an original using a 4-inch 
lens when the original is to be reduced in size by 25%? 
Since reduction is 25%, scale is 75% (of the original). 
Using the formula for bellows extension we find: 

BE = 4 X (.75 I) 
BE = 4 X 1 .75 
BE= 7 inches 

Now that we know what bellows extension is needed, 
we can find the bellows extension factor (BEF). by doing 
the following: 

BEF - 



BEF = 3 

We have now determined that we must increase the 
originally computed exposure by three times. The 
exposure factor is used the same way a filter factor is 
used, as discussed in Volume 2. For example, if the 
original exposure was f/8 at 4 seconds* you simply 
multiply the expsoure time by the bellows extension 
factor. 4X3 ^ 12 seconds. 

Now that we have gone through the hard part of 
exposure compensation, we will show you the easy way. 
A hand-held light meter can be used effectively to 
determine exposure compensation for close-up 
photography. Either an incident or a reflected light meter 
can be used for this purpose. However, an incident 
reading is best when photograf hing small objects. To use 
this exposure detennining method, you must know the 
focal length n inches of the lens you are using. Let's 
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suppose that you are using a lOO-mm lens. Convert 100 
mm to inches by multiplying by 0.04 — 100 x 0.04 = 4 
inches. First take your light meter reading. As an 
example, if your meter reading is 1/60 second at f/11, 
your next step is to consider the f/stop dial on your light 
meter as if it were calibrated in inches, example: 4/4 (4 
inches), f/5.6 (5.6 inches), etc. Rotate the f/stop dial on 
the light meter so that f/4 (4 inches) lines up with 1/60 
second. 

Now measure your lens-to-film plane distance. If the 
distance is 8 inches, read the new exposure time opposite 
f/8 (8 inches). In this instance the new exposure time 
would be 1/15 second at f/11, which would be two 
additional f /stops from the light meter reading. 

Exercises (429): 

1 . Why do you need to increase the exposure when you 
lengthen the bellows? 



2. Determine the bellows extension and the new 
exposure if: focal length is 6 inches, reduction is 50 
percent, and original exposure was f/8 at 1/2 second. 



3. Suppose you are using a 12-inch lens, making a 
25-percent reduction. Calculate the bellows 
extension, the bellows extension factor, and your new 
shutter speed if original exposure was f/11 at 1/2 
second. 



4. If a measured line on the original was 4 inches, how 
long should it be on the ground glass if you were 
making a 1:1 reproduction? 



4-3, Processing Copy Film 

All the exposure compensation formulas in the world 
will not help you get the product flnished unless you 
process the film. You cannot process the film until you 
have learned the proper processing procedures. We have 
mentioned film processing in previous .sections but have 
not covered it too eTtplicitiy. In this section we will get 
more involved with processing. 

430. Specify procedures for processing copy film. 

Developerd. There are so many different types of 
developers that we could not possibly include them all in 



this section. When you need to select a particular 
developer, you need to know its busic characteristics and 
purpose. When you need this information, you .should 
read the Photo Lab Index, published by Morgan and 
Morgan or the Photographic Lab Handbook, published 
by Amphoto. 

The object in copy work is to get as good a reproduction 
as possible. So, if you know you arc using a fine-grain, 
high-contrast film, you should use a compatible 
developer. Kodak D-19 or GAF 72 are two such 
developers. That is, they nre both fine-grain, 
high-contrast developers. 

Processing, Processing copy film is not much different 
from processing any other type of film. You will be 
processing a very few sheets of film at one time, so it will 
probably be easier. And since copy film is generally very 
slow, you can process it under safelight conditions. This 
is called processing by inspection. 

To process by inspection you must first know what 
color(s) of light the film is sensitive to. If the film is 
sensitive only to blue, you could use a red, green, or 
yellow safelight filter. The data sheet that is packed with 
the film usually tells you what safelight filter you can use, 
how strong the light can be, how long you may have it on. 
and how far away the light must be from the film. 

After you have made the exposure and installed the 
proper safelight filter, you should be ready to process the 
film. Generally, you process copy film by inspection 
throughout the developing step. Since processing by 
inspection is learned by experience, it is very difficult to 
teach it in a CDC. We have included some of the major 
things to look for as follows: 

• Highlights. The darkest part of the negative should be 
allowed to develop to the darkest density possible. 

• Shadows. Process the film until the lightest parts of 
the image just t>egin to pick up density. 

• Lines. You must watch the density build up around 
the lines. The lines must remain clear. Stop ' 
development before the lines pick up density. 

Positive Materials. Occasionally you will have to 
make positive reproductions. Such things as vu-graphs, 
charts, and large transparencies will be requested from 
your lab. These arc used for training and briefings. If you 
get such a request, you will need to know how to produce 
them. The easiest method is to use positive film. 

Positive film is very slow and can be handled under 
safelight conditions. It can be used as copy film exposed 
in the copy camera, or it can be exposed using a projection 
or contact printer. It generally has a short exposure 
latitude and fine grain. 

You must read the data sheet to see how to expose and 
process these positive materials. Some are automatic and 
can be developed in ordinary black-and-white developers. 
Others are called reversal films and must be developed in 
reversal solutions. 
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The reversal films produce a posiiive image by way 
of reversal processing. When the film is exposed, all 
of the silver is not used to record the camera image. 
This first exposure is processed in normal developers. 
The remaining silver is then exposed, developed, 
bleached, and fixed. The result is a positive image. 



Exercise (430): 

I . Indicate which of the following statements are true: 
a. There are only a very few developers to 

choose from when processing copy film. 
b. Generally, copy film can be handled under 

safe lights. 

c. You can find safclight recon^mendalions in 

the film data sheet. 

d. The lines of a copy negative must remain clear. 

e. Positive film is a fast, coarse-grain film. 

f. Reversal film must be developed twice. 



4-4. Finishing Copy Film 

After you have exposed, processed, and dried your 
copy film, you must complete an operation called 
finishing. Finishing is the art of putting the final 
touches on your product. As a 3-level photographer, 
your finishing work will be limited to the area we call 
opaquing. 



431. Specify procedures and techniques related to 
spotting and opaquing copy film. 

As you recall from Volume 2, an opaque medium 
does not transmit any light. When you produce a copy 
of a line drawing, you want the lines to stand out and 
the background to be white in the final print. In other 
words, you want the background to be opaque. 

Some of the things that keep the background from 
being opaque aie dust, lint, hair, and scratches. V. hen 
you print the negative, these light areas allow light 
to pass through to the print. This results in dark spots 
on the print which are unaccepta c. The elimination 
of these small spots on the negative is called spotting. 

Spotting, Equipment used for spotting includes 
mapping pen, red dye, brush, and opaque. The pen 
and dye are especially satisfactory for spotting the 
small areas, and the brush can be used with either the 
dye or the opaque for the larger aieas. The use of the 
brush and the opaque is not very satisfactory for the 
small areas. Because of the flexibility of the brush, 
you may easily opaque too large an area. Opaque dries 
rapidly on the tip of a finely pointed brush — often 
before the brush can make contact with the negative. 
Place the negative on the retouching easel, printer, 
I or plotting table with the emulsion side of the nega- 
tive toward the glass. Dip the mapping pen in the dye. 
Using good magnification, lightly touch the spot on 
the back side of the negative. With care, you can 
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confine the dye to the spot without spreading over the 
surrounding area. Use extreme care in keeping the 
point clean if fine work is to be done quickly. You 
will notice that the penpoint has a tendency to pick 
up small pieces of gelatin from the negative. 

Because pinholes are actually small holes in the 
emulsion, they cannt be spotted on the emulsion sid*: 
of the negative. The capillary action draws the dye 
to the sides of the hole, and the pinhole remains un- 
covered. At best, a pinhole is very difficult to correct 
on a negative; sometimes it can be successfully done 
on the back of the negative with dye. 

Opaquing. An example of opaquing is the elimina- 
tion of an objectionable background. Covering the un- 
desirable portion with a light-resistant dye or opaque 
compound eliminates it from the print. When such a 
procedure is used, the blocked portion of the print 
appears white. 

Begin by placing the negative on a well-illuminated 
surface, such a ; a printer, retouching easel, or plotting 
table. The negative may be blocked on either side or 
both sides if necessary. It is best, however, to block 
on the base side of the negative. This avoids possible 
scratching of the emulsion. 

Saturate a cotton swab to about half its length with 
lA red dye. Follow the outline of the image, using 
short, side-to-side strokes. Work slowly, allowing 
sufficient time for the gelatin to become saturated 
with the dye. Experience and practice make it com- 
paratively easy to follow the outline accurately. Use 
the swab the same way you would use a pencil or 
crayon. It may be necessary to block on both sides of 
the negative if the area to be blocked is very thin and 
the image quite dense. This would be an exceptional 
case, however. Narrow areas may be filled in with a 
mapping pen. One common practice is to outline the 
subject with a mapping pen and block the remainder 
of the negative with a brush. Normally, we do not 
completely reverse a background from black to white. 

Dye blocking does not crack or flake off the nega- 
tive. Errors made may be removed by lightly wiping 
the area with a cotton swab and clear water. If the dye 
is not completely removed with water, use a 10- 
percent solution of sodium sulfite. All of the dye may 
be removed ^^y soaking the negative in a tray of such 
a solution. With moderate agitation, the red color and 
the resulting yellow stain both disappear. Wash the 
negative in running water for 5 minutes and then dry 
it. You may then repeat the blocking process if you 
desire. 

Opaque may also be used for the blocking process. 
Although it may have a tendency to crack and flake, 
it does have the advantage of complete blocking with 
a single application. Furthermore, it may be used in a 
rather thick consistency and as such does not tend to 
run as the red dye does. It is exceptionally good for 
following along the edges of objects. 

As with any new procedure, spotting and opaquing 
will become easier as you practice. The key words are 
patience and practice. 
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Exercises (431): 

1. In high-contrast line drawings, how should the 
baekground appear in the print? 



2. List three things that prevent the baekground from 
being opaque in the negative. 



3. Define **spotting." 



4. On which side of liic aegative should you apply 
the spotting Huid? 



5. When would you block on both sides of the nega- 
tive? 



4-5. Op<*rj»tor Maintenance 

As with any other photo equipment, you must keep 
copy equipment operating properly. The best way to 
be sure your equipment will work is to practice good 
operator maintenance. 



432. Specify procedures for proper operator main- 
tenance on copy equipment. 



Operator maintenance in the copy room is really 
no more than commonsense houskeeping. You must 
keep everything clean and in its proper place. Remem- 
ber to clean the room, camera, copy board glass, and 
work areas. 

Room. General housekeeping is the key word in the 
copy room. Clean the benches, floors, and shelves. 
This is not really operator maintenance, but it will 
reduce the dust that may cause defects in your finished 
film. 



Camera. Check to see that all of the eaiv-^en^con- 
trols work properly. Clean the lens with a earners- 
hair brush and lens tissue. Check for light leaks in the 
bellows. Clean the bellows inside and out with a 
slightly damp cloth. Clean, oil-free compressed air 
may he used to blow dust out of the bellows, A very 
gentle stream of air is best io avoid damage to the 
bellows. 

Check the ground glass back for dirt and cracks. 
Check and elean the area where the film rests during 
exposure. Some copy cameras have a vacuum back 
that keeps the film in place. Check that the vacuum 
holes are not clogged with dirt or pieces of film. 

The copy board should be cleaned. Also, clean the 
glass that covers the copy board. Check that the 
latches are working properly. 

Lights. Make sure your lights are working properly. 
If not, fix or replace as required. Remove the dust 
from the lights and reflectors. Check for frayed 
electrical cords and replace them if necessary. 

Processing Room. Clean the processing room as 
necessary. Check for leaking water lines and have 
them repaired. Look for unsafe electrical conditions, 
such as loose, frayed and improperly secured electric 
cords. 

Make sure your safelight filters are not broken or 
faded. Replace them as necessary. 

You are not expected to be an expert in photo 
equipment repair, but you do need to know which 
items will not or cannot work. Identify the ones you 
cannot fix and have the repair people fix them. 



Exercise (432): 

1. Complete the following statements by filling in the 
missing terms or phrases: 

a. Operator maintenance in the copy room is no 
more than . 

b. Cleaning the copy area will reduce 

that may cause in your finished 

product. 

c. Clean the lens with a 

and . 

d. You can clean the inside of the copy camera 
with , _ , compressed air. 

e. You must clean the that covers 

the copy board. 

f. Remove the dust from the and re- 
flectors. 

g. Safelight filters should be checked to see if 
they are or . 
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Without a strong point of interest the viewer will not 
understand the purpose of the photograph. 
The three techniques you can use to simplify a photograph 
are moving closer to the subject; choosing a plain 
background; and letting the light emphasize the subject. 
A high horizon line can give the appearance of depth and 
distance. 

The purpo.se of a leading line is to guide the viewer's eye to 
the subject. 

The .subject will appear pretty sharp while the background 
will be blurred. 

Haze in a scenic will given a feeling of depth. 
The appropriate use of a filter can prevent the blending of 
tones that obscure detail. 

401 - 1. (I) Diminution is the characteristic of objects in the 
background looking smaller than those in the foreground 
even though they are of the same size. 
(2) F*\>reshoriening is a form of distortion whereby 
foreground objects appear to be disproportionally large. 
I-'oreshortening can be prevented in portrait work by 
maintaining a reasonable shooting distance and using a long 
focal length to achieve the appropriate image size. 
401 - 3. A view camera with its many adjustments can achieve 
distortion free images to a degree not possible with other 
types of cameras. 

401 - 4. Perspective is the impression of depth when a three- 

dimensional scene is represented on a two-dimensional 
photograph. 

402 - 1. a Camera angle is a key factor in how the subject will 

UH)k. By changing the camera angle, it is possible to 
have the subject look more imposing or distinctive, li is 
therefore a ginxJ idea to check out the subject from as 
many angles as possible when you are shooting. 

b. All elements in the picture must contribute to the 
whole. Whenever possible the photographer should 
adjust the various elements until they make an effective 
arrangement. When the subject cannot be moved, the 
photographer must rely on camera angle to make an 
effective composition. 

c. Liquipment can extend your picture possibilities. 
Lense.s. filters, and lighting equipment can help you 
achieve the visual result that you want. 

d. The pi)int of focus and the degree of depth of field will 
determine what the viewer will see sharply. This will, 
in turn, determine where the picture emphasis will be. 

e. The tones of gray and the contrast relationship between 
them will affect how the viewer sees the picture. 

CHAPTER 2 

40.^ - I . Some i>f the things you need to find out are: whom dc you 
report to. will transportation be provided, will you have 
help, what is the suspense, do you need proofs, and will 
>ou have room to move about? 

403 • 2. AI- I'orm 833. 
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Three factors you must consider arc product desired, 
shooting conditions, and time requirement. The product 
desired will help you determine the type of film, processing, 
printing, and choice of camera. Shooting conditions will 
also determine the type of camera and particularly the 
accessories you will need. Time requirements will often 
call for a particular type of material or limit the number of 
shots. 

A visual check gives you a good indication of the condition 
and usability of a piece of equipment. 

By performing operational checks you better insure that you 
will not experience a malfunction. 

Preventive maintenance prevents excess wear or damage to 
equipment. 

Three preventive techniques are making adjustments, 
cleaning, and lubrication. Making adjustments is tuning a 
piece of equipment so that it conforms to specifications. 
Cleaning will help keep down dust or dried chemicals that 
can ruin any step in the photographic process. Proper 
lubrication will prevent wear. 

Limitations on operator maintenance are set out by 
applicable regulations and technical orders. They are also 
affected by the availability of maintenance personnel and 
maintenance beyond the lab. 

a. Lightproof. 

b. Lightproof; clean: dust free. 

c. Facing. 

d. Unexposed. 

e. 12; 16. 

f. Film pack adapter. 

g. Camera. 

h. Clean. 

i. Rollers; bars; guide. 
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Develop the idea, research and prepare the script. 
Keep the idea within well-defined limits. 

Obtain alt data relative to the job. Start the layout with a 
number v.»f small thumbnail sketches, keeping \n mind where 
you will place the lead and supporting photographs. Once a 
rough layout has been established, coordinate with the 
editor to resolve any problems. 

The editor and the photographer. 



a. 


False. 


b. 


True. 


c. 


True. 


d. 


False. 


e. 


True. 


f. 


False 


P- 


False 


h. 


True. 



1. 

2. 
3. 
4. 
5. 



Preparation. 
35-mm reflex. 

Using a fast shutter speed and panning. 

Fast. 

No. 



a. 
b. 



Uncontrolled. 
Mash 
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412 2 

41.^ - I 

413 - 2. 

41.^ - V 
413 - 4. 
413 - 5. 
413 - <>. 
413 - 7 



414 
414 



414 - 3. 

414 - 4 
414 5 

414 - 
4I.S I 

415 2 
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il Overall. 

I- P«Mtf ails ot personnel involved. 

il Improvise, 
b Si/e: group 
e Came ru: en mora, 
il As few: siory. 
e Aelion. 

.SiH>i news events are those events that happen right now. 
They must be photographed and rcpi>ncd immediately. 
Tieparation tor spot news is limited to making sure you arc 
always ready. 

The rceipient is the most important element in an award 
Ceretmmy . 

If you cannot eontml the actual ceremony you may have to 
stage It. 

The eemfieate should be held so thai il can be seen. 
Plain. 

Use large ehevrons or insignia. 
The reenlislcc. 

Nearly anything you do lo avoid the "grip and grin" 
syndrome will add life to your awards and presentations 
photographs. Examples are: take the photograph at the job 
site: shi>w the benefits of reenlisting; or show the recipient 
at work. 

i 1:1. 

2, An extension tube is a rigid tube which fits between the 
eamera body and the lens. The tube changes the effective 
fiK'al length of the lens to a given degree, A bellows is 
flexible and may be racked in and out until the image size is 
the one that is desired. A bellows is therefore more flexible 
than an extension tube. 

3. iX'pth of field is limited because the lens-to-subject distance 
is so close. In addition, a wide op^"^ aperture setting is often 
required for exposure reasons. Th.-. too. limits the amount 
of depth of field. 

A tripiKl is essential lo insure a very steady camera. Any 
camera movement would be greatly enhanced in close-up 
work due lo the magnifications involved. 
HI times the given reading (EF = (M + 1)^ 
EF - (8 + 1)2 
EF = 9 
EF = HI 

A ring light is effective because it gives very even, flat 
lighnng 

Hy bunging the defective part to the lab. you will have a 
greater choice of equipmenl. backgrtmnd material, and 
lighting. 

Normally, you v^ ant lo use the finest grain film that you can 
ti> insure maximum detail. 

A copy camera is ideal for photographing a circuit board. 
Chalk is useful in making cracks stand out on a black 
surtiice. 

|'!ven lighting is used to insure maximum detail. 
l() 0<V-35I> 54 IS ihe main TO to consult in regard to MDR 
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a. I a Inc. 
h. lalse. 
iv True. 
J. Frue. 
e. Tmc 
f lalse. 

g. True. 

h. Tnie. 

A eamera used for architectural photography should have a 
limg bellows exie.ision: vertical and horizontal swing 
adjustments on the back: tilting, rising, shifting front: and 
N>lh long und short ftKal length lenses. 
Avoid totally fiat lighting such as an overcast day and light 
that comes from directly behind you. 



416 - 4. You must use long e.- rn^sures 

416- 5. (1) Rising, falling, and shding moxemenls coimoI ihe 

pi>sition of the image. l2) \eriical lili mu\ hori/on(;d svsjnc 
of ihe back eontrc^l ihe sh.i|V o| ihe mi.ige. .uul (3) \ertic.il 
:ind horizontal sv\ ing ol the lionl coiiimls lwu^ 

417 - I. Crash or accident photographs help invesiigalor> in solving 

the cause of ihe incident. 
417 - 2. Color may indicate a cau>e not show n in black and while 

For example. coU>rs ma> uidicale the degree ol heal that 

was generated during the inculenl. 
417 - 3. A photographer musi not v\eaken in the lace of the liagcdy 

of an accident or crash. He must conceiiirale on getting the 

pictures regardless of the hardships that surround him "lo 

do otherwise would make him a problem for the rescue 

forces. 

417 - 4. Crash information can only be released to Ihe official 
authorities who have a need to know. 

417- 5. Flash may create il fire hazard 

417- 6. (1) General views of the areas involved. (2j close-up 

photographs of importanl details. (3) pliotographs of 
specific parts, (4) marks left on the ground, and (5) views 
that show damage to other property . 
417 - 7. Vehicle number: make. nunJel. and year of the vehicle, tag 
number and State. 

418- 1, a. Airman Jones did not use proper identification lighting 

Identification lighting should show the subject without 
any glamorizing. 

b. Sergeant Smith acted properly. When at the scene, you 
should never move anything 

c, Amn White acted properly. Take enough photos U> 
show the entire scene. 

Carry a camera so that you cannot drop il. 
Heat may fog the film in the camera and camera ease. It 
may alst> cause lens elements to separate. 
Humidity may cause fungus to grow between lens elements. 
It also allows mildew to grow on bellows, bodies, and 
cases. High humidity may also promote corrosion. 

419- 4. If your camera gets wet you should remove all moisture 

from the exterior. Then remove the lens and v>pen the 

camera back lo check the interior for moisture. If nu^isiurc 

is in the interior, have a repair jx'rson clean the camera. 
419 - 5. Eyeglass tissue contains silicones which can damage the 

coating on camera lenses. 
419-6. Check lens shades, retaining rings, and Ihe interior of the 

camera for places that Ihe black paint has been chipped off. 

If you find shiny spiUs. apply black paini. 
419 ~ 7, Fi>rming the eapaciu>r allows it lo receive and hold a lull 

charge. 

419 - H. Whenever a camera is m>l in actual use. you should et^vei 
the lens w ith a lenscap and put the camera in a ready ease or 
its carry ing case. 

419 - 9. Before each assignment ytui slumld perform an o|XTatii»nal 
check. 

419 - 10 Lens cleaning fiuid applietl directly lo the lens can seep past 
the front elemcnl and cause inicrior damage. 

419 - II. The shutter should he al its slowest speed 

CHAPTL-R 3 

420 - I. A personality portrait should highlight the individual. It is 

more ihan a record shot and is i>lten used to highlight the 
individual's accomplishments. 
420 - 2. The three calegv^ries are personality portraits, key man. and 
officer portraits. 

420 - 3. Only by keeping up with AF-R 36- ^-^^ can you be sure that 
your pi>rtraits w ill conform with the regulation. 

420 - 4. You have U> exercise tact because you will t>ften have to 

advise an officer regarding his appearance in terms of 
confonnance with AF'R 36-93. 

421 - I. a. Retouched: enlarged. 

b. Freeze . 
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t I -yes. 

il 1. Hinted. 

0 l!(tjx*r chosi. 

t (> 

i: One 

I Avs av 

k .VI.' 

\ I .ijihnnj: raiio 

III nitfiiNC 

ti Marn iUhks: hc;ul screen. 

1 To pi>nr;i> a likeness of ihe person so lhai ideniificaiion is 
pitssible. 

2 i)epanineut of Stale, 

The image of the subjeei's head may be no smaller than I 
inch. The overall dimension of the passport picture mu-.t N: 
2x2 inches 

4 Mat lighting 

5 An idcntitieation or passport picture must portray the 
subieel as he is. You should not glamorize the photo 
because you will defeat the purpose of identification 
photography. 

AI R .V>-U 
45*'. flat lighting. 

The feet arc sometimes overlooked. 

You may have to move the background light to the side of 
the subjcci. You may also have to use two background 
lights 

should have even lighting from the floor to the top of 
the siibjcct. 

The children should receive the same illumination as the 
parents 

Oistractions \o UH>k tor arc lights, cords, and glare. 
You shi>uld tiKUs on the subject's eyes. 

I'se a rclleetor to increase the offieieney of a light. 
C'ardbi>ard. paper, handkerchief, or aluminum foil. 
Ihe purpose of a supple me ntar>- reflector is to direct light 
into the Nubjoct without using additional lights. 
Set up the lights without reflectors to take the exposure 
reading. 

I'mbrcllas are light reflectors. They are generally shajx:d 
like an umbrella. They arc parabolic, spherical. t>r Conical in 
Nha(H*. 

\ou tould b»>unce the light from the umbrella onto ant>thcr 
lellector. 
<2 
til 

1 I loely 

2 Double 
^ liaiv 

4 C iMinccMons bulbs, lightly . 

.S \Voik;irip 

ft Nuts, scrcvss; bolts. 
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c*hapti-:r 4 



Any 
I A on 
4? 

light 

llouncc. polarized 
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429 - 2. 



429 - 3. 



429 
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4}\ 
4}\ 
4M 

4\] 
4}\ 



} 

4 a 

N\>u need to use hii^h a ontrjist lilm High-contrast tilni is 
nccessiiry to luaint.iin nMxmuiin separation l>ct>Accn 
white backgroiiml and the bhuk lines of the line subject 
A dark green liltcr 

When cv>pying a in.ig.»/iiic page yv>ii should b.uk it with 
black paper sv> that the lettering on the b.ick side dvK.'s not 
shi>w through 
.A blue t"iltei 



a. 
h 
c. 
d 



.As you lengthen the he!li>\vs, ihe li^ht musi travel tarthcr 

The tarth^'r it travels the less intense it is, ;md theictore vui 

must increase the exposure 

Hollows extension ' 11. * (scale ♦ I) 

BK = b X ( 5 ^ 1 ) 

BE - 9 inches 



432 - 1 



BelU>ws extension factor - 
Bellows extensiv)n tactor 



Bl£ 



l-L" 

9- _ J<_|_ 
b- .^b 



Bellows extension taCtor - 2 2.*^ 

New cxpt)sure ~- 1 2 > 2.2.*^ 

New exposure - f S at 12(1 I 5 second) 

Bellows extension ~ IL ^ (scale ^ I) 

BK = 12 ^ ( 75 - I ) 

BR - 21 inches 



Bellows extension factor 



l^ellows extension tactor- 



Bl 



I L 

21 - 
12- 



441 
144 



Bcllov, s extension \m lov - 3 

Ne^s exposure ~ I 1 1 a( 1 ."^ sc».oiuls 

4 inches. 



I alse 
True 
rnic. 
True 
lalse 
True 



The backgroinul in the piinl should be white 
Oust . lint, h.iii . i>i St. rauhes 

I .hiniiiatinn ot sin. ill M.ni''parciit detects r.i a necatne is 
c.tllcd sjutiiiiic 
li.i^t side 

>'oii nia> ha>.c lo t>lock on Imth sides ot the ne^Mtue il the 
,irc.i to be bUvkcd is ^er\ thiii .ind the surrounding areas are 
^er> dense 

a. Coniinonscnso housekeeping, 
b Ovist , detect^ 

c. Caniel's-haii brush lens tissue 

d C le.in. oil lrcc. 

c C;i.iss. 

I Lights 

V Broken. I.ulcd 
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1. MATCH ANSWER SHEET TO THIS EXERCISE NUMBER. 

2. USE NUMBER 2 PENCIL ONLY. 



EXTENSION COURSE INSTITUTE 
VOLUME REVIEW EXERCISE 

23132 03 22 

PHOTOGRAPHIC CAMERA ASSIGNMENTS 

Carefully read the following: 
DO's: 

1. Check the "course," "volume," and "form" numbers from the answer 
sheet address tab against the "VRE answer sheet identification 
number" in the righthand column of the shipping list. If numbers do 
not match, return the answer sheet and the shipping li?t to ECI 
immediately with a note of explanation. 

2. Note that item numbers on answer sheet are sequential in each 

column . 

3. Use a medium sharp #2 black lead pencil for. marking answer sheet. 

^. Write the correct answer in the margin at the left of the item. 
(When you review for the course examination, you can cover your 
answers with a strip of paper and then check your review answers 
against your original choices.) After you are sure of your answers, 
transfer them * -^inswer sheet. If you have to change an answer 

on the answer j be sure that the erasure is complete. Use a 

clean eraser. ^lut try to avoid any erasure on the answer sheet if 
at all possible. 

5. Take action to return entire answer sheet to ECI. 

6. Keep Volume Review Exercise booklet for review and reference. 

7- If mandatorily enrolled student, process questions or comments 
through your unit trainer or OJT supervisor. If voluntarily 
enrolled student, send questions or comments to ECI on ECI Form 17. 

DON^Ts : 

1. Don't use answer sheets other than one furnished specifically for 
each review exercise. 

2. Don't mark on the answer sheet except to fill in marking blocks. 
Double marks or excessive markings which overflow marking blocks 
will register as errors. 

3. Don't fold, spindle, staple, tape, or mutilate the answer sheet. 
. Don't use ink or any marking other than a #2 black lead pencil. 

NOTE: NUMBERED LEARNING OBJECTIVE REFERENCES ARE USED ON THE VOLUME 
REVIEW EXERCISE. In parenthesis after each item number on the 
VRE is the Learning Objective Number where the answer to that 
item can be located. When answering the items on the VRE, refer 
to the Learning Objectives indicated by these Numbers. The VRE 
results will be sent to you on a postcard which will list the 
actual VRE items you missed. Go to the VRE booklet and locate 
the Learning Objective Numbers for the items missed. to the 

text and carefully review the areas covered by these references. 
Review the entire VRE again before you take the closed-book 
Course Exarination. 
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MULTIPLE CHOICE 



(MOO) To use the golden mean rule in photography, the format 
is divided into 

halves vertioaHy. c. halves horizontally and vertically 

b. thirds horizontally. d, thirds horizontally and vertically 

(^100) A photograph of a subject taken with an archway in the 
foreground is an example of the use of what element of composition? 

a. Framing. c. Leading line. 

b. Balance. d. Golden mean. 

(MOO) When exercising foreground control the foreground should 
be 



a. eliminated. c. in focus. 

b. out of focus. d. lighter than the background. 

(MOD The problem of foreshortening can be corrected by using 
what lenses? 

a. Macro. c. Telephoto. 

b. Normal. d. Wide-angle. 

(MOl) How can the perspective of a scene be altered? 

a- Change lenses. c. Change film size, 

b. Move the camera. d. Stop down the lens. 

(U02) Which one of the following camera angles would make a subject 
more imposing? 

a. Low camera angle. c. Oblique camera angle. 

b. High camera angle. d. Front camera angle. 

(M03) In order for a photographer to be sure that he will have 
the necessary equipment to perform a photographic assignment he 
should 

a. coordinate with the requestor. 

b. ask a supervisor. 

c. read information on AF Form 833. 

d. always carry a complete complement of equipment. 

(MOM) What type(s) of film should be used when both black and 
white color prints are required? 

a. Color slide film only. 

b. Color negative film only. 

c. Black and white panchi-omatic and color slide film. 

d. Black and white panchromatic and color negative film only. 

23132 03 22 
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(^0^0 What typo of camera would be best to use to cover an aircraft 
acci dent? 



a. A newr> camera. c. A 35mm SLR camera. 

b. A press camera. d. A 35mm RF camera. 

10. (^105) The three p.eneral categories of operator preventative maintenance 
are 

a. adjustments, cleaning, and lubrication. 

b. operational checks , v i sual checks , and cleaning. 

c. operational checks, vistial checks and lubrication. 

d . visual checks , adjustments and lubrication . 

11. (406) What is the best method of determining the emulsion side 
of sheet film when working under darkroom conditions? 

a. Feel the film surface. 

b. Locate the not,ching code. 

c. Feel the direction of curl of the film. 

d. Remove one sheet of film from the box and turn on the light. 

12. (407) Which point below in the most important to remember when 
developing an idea for a picture story? 

a. Limit your idea for the picture story. 

b. Decide on the number of photographs to be taken. 

c. Select an idea that appeals to Air Force personnel. 

d. Limit the amount of equipment to be taken on the assignment. 

13. (408) The verb form in the first sentence of a caption is usually 
in the 

a. past tense. c. present tense. 

b . future tense . d . past or future tense . 

14. (408) In a photographic caption, persons in the photograph should 
always be identified 

a. at the end of the caption. 

b. as soon as possible in the caption. 

c. in sequence from left to right. 

d. by contrast. 

15. (409) What type of camera would be best for covering a sports 
assignment? 

a. A polaroid camera. 

b. A 4 X 5 press camera. 

c. A 35mm single lens camera. 

d. A 2 1/4 X 2 1/4 twin lens reflex camera. 

23132 03 22 
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(409) When photogr^aphing action, which of the foii-owving subject 
factors must be considered? 

a. Height and width. c. Speed and angle. 

Anglo and width. d. Speed and width. 

(409) Which of the following subject action directions would 
require the fastest shutter speed? 

a. The action is moving at a right angle to the camera. 

b. The action is moving directly towards the camera. 

c. The action is moving at an oblique angle to the camera. 

d. The action is moving directly away from the camera. 

(410) Which of the following items of photographic equipment 
is (are) not carried on a combat assignment? 

a. A tool kit. c, Telephoto lenses. 

b. An electronic flash. d. Wide-angle lenses. 

(411) Which of the following rules applies when photographing 
groups? 

a. The group should be static. 

b. Only the main subject should show action. 

c. Everyone in the group should show action. 

d. Showing action is unimportant when photographing groups. 

(412) Which of the following photographic assignments would be 
classified as spot news? 

a. An airmen being awarded the Air Force Cominendation Medal. 

b. Photographs for a (UMR) Unsatisfactory Materials Report. 

c. Photo:^raphs of base fire fighting personnel controlling a 
fire for training purposes. 

d. Photographs of a U.S. Senator touring your base. 

(413) Which of the following persons should be readily identifiable 
in an awards photograph? 

a. The presenter. c. The recipient. 

b. The recipient's spouse. d. The recipient's supervisor. 

(413) Which of the following is a technique for improving an 
awards presentation photograph? 

a. Make sure everyone is looking at the camera. 

b. Place the particpants close to one another. 

o. Place the participants at a normal conversation distance from 
one another . 

d. Do not include the recipient's family or supervisor in the 
photograph . 

23132 03 22 
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?3. (414) A ca!Tiera equipped with a bellows that is capable of extending 
to twice the focal length of the normal lens can produce what 
maximum ratio of reproduction? 

a. 1 : 1 . c. 1 :3. 

b. 1 :2. d. 1 

214. (414) Which of the following small cameras is readily adaptable 
for close-up photog^^aphy ? 

a. A 35nim range finder camera. 

b. A 35r7un slngle-lens-reflex camera* 

c. A 120 range finder camera « 

d. A 120 twin-lens-reflex camera. 

25. ('114) Which of the following lighting setups should b used to 
bring out texture in close-up photography? 

a. Ringlight. o. Side lighting. 

b. Front lighting. d. Back lighting. 

26* (415) What are the basic type(s) of photographs that are needed 
to adequately cover an MDR assignment? 

a* Close-up only. c. Long and close-up. 

b. Medium and olose-up. d. Long, medium, and close-up, 

27. (415) A 35mm camera system is generally not suitable for MDR 
photography because 

a. of the small negative size. 

b. it cannot be attached to a tripod. 

c. interchangeable lenses are not available. 

d. such cameras require elaborate lighting setups. 

28. (4 16) Which one of the following is the least important consideration 
to be given to a camera that is going to be used for outdoor 
architechtural photography? 

a. A means for attaching to a tripod. 

b. A long bellows extension. 

c. Vertical and horizontal swings. 

d. A mechanism for flash sychronization . 

29 . (419 ) When painting with light , you should 

a. open the doors and blinds to give even illumination. 

b. use a fast shutter speed. 

c. hold the light steady at each important area to be photographed. 

d . keep the light in constant motion . 
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(^17) The main purpose of aircraft and groun^ 
i s to 



dent photography 



a • 



d. 



provide matoriPl for Safety M agazine , 
furnish supnor^t in civil lawsiiits. 
produoo nafoty campaJgn material, 
help inve.stigatr^ personnel. 



(^18) Photographs of a crime scene should 

a. include all aspectj^ of the scone including the body and auspeot., 

b. provide views as seen by an average observer. 

c. be captioned with date, time, and suspect's name, 

d. show the entire scene in one shot. 

(^n8) If you need to produce photographs of a body at a homicide 
scene, what camera position should you use? 

a. Point the camera down from a normal standing position. 

b. Position the camera level with the body. 

o. Shoot all of the photos from a position at the victim's feet, 

d. Shoot all of your photographs at a right angle to the body. 

(419) When you need to store a camera for a long period of time, 
you should 

a. wrap the camera lens and body in plastic bags. 

b. completely disassemble the camera and oil each moving part, 
o. pack a dehydrating agent .nside the storage case. 

d. compress the bellows and cock the shutter. 

(419) Which one of the following statements is not true regarding 
camera operator maintenance? 

a. The first step in cleaning a camera is to remove all dust 
and dirt. 

b. For stubborn timudges on a lens you may apply a few drops of 
cleaning fluid to the lens. 

o. You should never use eyeglass cleaning tissue to clean a camera 
1 ens . 

d. You can reduce the possibility of mechanical flare by applying 
black paint to .^hiny spots on the interior of the camera. 

mP.O) Which Air Force regulation gives you guidelines for producing 
official portraits of officers? 



b. 



AFR 36-93. 
APR 39^11 . 



c . 



d. 



AFR 205-1. 
AFR 211-29. 
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(M?0) When takinp; official portraits tho hei.i.:lu or <.he oatnora 
should bo approximatoly 



a. even with tho background light. 

b. level with the officer's eyf^s. 

c. about 5 feet high. 

d. shoulder high to the photogr^apher . 

What is the ;^in/:^it^ most important principle in portrait 
I.U^hting? 

a. There should be one background light. 

b. The main light should be on the subjects good side. 

o. The background .should receive twice as much light as the subject, 
d. There should bo only one dominant light source. 

The light that is located higher than the subject's head 
and at a ^15^ angle to one side of the camera-subject axis is called 
the 

a. hair light. c. main light. 

b. key light. d. fiJi-in light. 

{^\22) Which one of the following procedures should you use to 
ensure the image of the subject's head is the right size when 
takj nK passport photos? 

a. Mark the position of the camera so it will always be the same 
distance from the subject. 

b. Place the studio seat or bench at a distance from the camera 
equal to four times the bellows extension. 

c. Place gr^ease pencil marks on the lens to show how large the 
subject's head should be on the ground glass. 

d. Draw linos on the ground glass to show the maximum and minimum 
head size measur^emen ts . 

Which of the following statements is true regarding passport 

photos? 

a. Include the applicant and spouse in each passport photo, 
h. The subject should not be allowed to smile. 

The subject must be shown in a front, full-face view, 
n*. Passports are printed on double-weight glossy paper. 

If you have children and parents in e group how much light 
should the children receive? 

a. Twice the amount of that falling on the parents. 

b. Half of the amount that falls on the parents. 

c. One-fourth of the amount that is directed to the background. 

d . The same amotant of light as that of the parents . 
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. (^\23) When you see a photographer raise or lowe^^^ the lights and 
have the subject tilt hi.s ohin up or down, which of the following 
distractions is the photographer trying to eliminate? 

a. Glare in the subject's glasses, 

Brighit spots on the subject's uniform. 

c. Visibility of the background light. 

d. Softness of foous on the subject's eyes. 

43 • Which of the following would be the least effective supplementary 

reflector? 

a. A handkerchief. c. White paper, 

b. Aluminum foil. d- A dark cloth. 

^H . Which one of the following characteristics is generally 

associated with umbrella lighting? 

a. Harsh. c. Diffused. 

b . Direc t . d . Supplemental . 

^5. (425) To use cleaning fluid to clean a lens, you put a drop or 
two of fluid on the 

a. lens tissue. b. shutter leaves. 

b. camel 's--hair brush. d. lens barrel. 

46. (426) What type of lighting should you strive for in copy work? 

a. Contrasting. c. Angled. 

b. Even. d. Parallel. 

47. (426) What are the two methods of lighting control to use to 
subdue or eliminate surface reflections in copy work? 

a. Bounce and specular. c. Specular and angled. 

b. Polarized and specular. d. Bounce and polarized. 

40. (427) A black-and-white line original generally has 

a. low contrast. c, shaded colors. 

b. two tones- d. blocked highlights. 

49. (427) When you are trying to subdue a stain on a print you should 
use n filter that is 

a. the same color and darker than the stain. 

b. the same color and lighter than the stain. 

c. opposite to and darker than the statn. 

d. opposite to and lighter than the stain. 
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[)0. (4^8) Which of the following is not. a charac terist i.c of phot 
mechanical film? 

a. Thin base. c. Minimum stretch. 

b. Low shrinkage. d. High speed. 

51. m?8) A color portrait would be reproduced best by using 

a. medium contrast panchromatic film. 

b. high contrast color blind film. 

c. photomechanical panchromatic film. 

d. process commercial ortho film. 

52. (429) What would your bellows extension be if you were making 
a 50 percent reduction using a U-inch lens? 

a. . 2 inc' es. c. 6 inches. 

b. U inches. d. 8 inches. 

(^^29) What would the bellows extension factor be if your bellows 
extension was 10 inches and the focal length of the lens was 5 
inches? 

a . 1 . c . 3 • 

b. 2. d. 

54. (430) When you process by inspection you should watch for density 
buildup in the 

a. highlights, contrasts, and lines. 

b. shadows, lines, and clear areas. 

c. contrasts, shadows, and clear areas. 

d. shadows, linos, and highlights. 

55. (430) To process reversal copy films you must have 

a. yellow safolights. c. autopositive chemistry. 

b. two developers. d. reversal reels. 

56. (431) Which of the following copy negative defects can be corrected 
by spotting? 

a. Blocked highlights. c. Pinholes. 

I). Bleeding lines. d. Fogging. 

57. (431) The main purpose of opaquing a copy negative is to 

a. reduce negative densities. c. eliminate dense pinholes, 

b. reduce printing times. d. eliminate objectionable areas. 
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5fl . ('t3?) Operator maintononoc^ In thf; copy room begins with 

a. your .supervisor. c. 5-level photographers- 

b. good housekeeping. d. repair personnel. 
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Preface 



I'HIS FOURTH VOl.UMF of CDC 2.^ 132, Apprentice Still Photographic Specialist. 
brinjis you back into the laboratorw Here, we present to you proper darkroom pro- 
cedures and techniques. Tlicn we mention some ofthe ways to correct for tliose inevit- 
able mistakes. However, our aim is for you to learn the proper metliods so that you 
will not need to use corrective techniques. 

In Chapter I, we cover the basics of black-and-wiiitc chemistry. All of the camera 
techniques in the world are of no value if you mix your solutions improperK. 

Chapter 2 deals with the procedures you must use once you have the solutions 
properly mixed and the material placed into it. We present film and developer combi- 
nations and what to do after you get the film wet. 

Chapter 3 presents information on making black-and-white prints. Solutions, 
materials, accessories, etc., are all explained and discussed for you. Here we present 
the proper methods and then some of the corrective techniques. Pay attention to both 
but strive to use the proper methods. 

in Chapter 4, we send you to finishing school. That is, we show you how to put the 
finishing touches on your prints. 

Chapters introduces you to the exciting world of color photography. Theory Jilm, 
processing, and finishing are all a part of this world. We keep to the basics in this 
chapter except for slide duplication. 

The final chapter of this course is called Quality Control. If you take steps to con- 
trol the quality of your work, you are well on your way to being thai accomplished 
photographer we talked about in other volumes. 

If you have questions on the accuracy or currency of the subject matter of the text, 
or recommendations for its improvement, send them to the 3430 Technical Training 
Group/TTMZS, Lowry AFB, CO 80230. Questions requiring an immediate resolu- 
tion may be directed to the course authors at Autovon 926-4142 between 0800 and 
1600 (MST) Monday through Friday. NOTE: Do not use the suggestion program to 
submit corrections for typographical or other errors. 

If you have questions on course enrollment or administration, or any of Ed's in- 
structional aids (Your Key to Career Development, Behavioral Objective Exercises. 
Volume Review Exercise, and Course Examination), consult your education officer, 
training officer, or NCO, as appropriate. If this agent can't answer your questions, 
send them to ECl, Gunter AFS AL 36118, preferably on ECI Form 17, Student 
Request for Assistance. 

This volume is valued at 24 hours (8 points). 

Material in this volume is technically accurate, adequate, and current as of 
January, 1979. 
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CHAPTER 1 



NOTE: !n this volume, the subject matter is developed by a series of Learning Objectives. Kach of these 
carries a 3-digit number and is in boldface type. Each sets a learning goal for you. The text that follows 
the objective gives you the information you need to reach that goal. The exercises following the infor- 
mation give you a check on your achievement. When you complete them, see if your answers match 
those in the back of this volume. If your response to an exerctse is incorrect, review the objective and 
its text. 



Black-and-White Chemistry 



THE BASIC FUNCTION of the laboratory portion 
of the photographic process is to produce negatives 
and make prints. The conventional method of doing 
this is through the use of chemical solutions. The two 
primary solutions used to make black-and-white 
negatives and prints are the developers and the fixers. 
There are, however, other solutions in the black-and- 
white process that are used along with developer and 
fixer to produce a quality image. In this chapter you 
will learn the functions of black-and-white chemical 
solutions and specific applications. Also, you will 
learn how to properly prepare photographic chemistry 
and the operation and maintenance of chemical 
mixing equipment and mixing facilities. 

1-1. Processing Solutions 

There are five basic steps in processing black-and- 
white films and papers. These are development, 
rinsing, fixing, washing, and drying. Let's discuss the 
functions of the chemical steps used to produce the 
black-and-white photographic image. 



600. State the function of the chemical solutions used 
to process black-and-white films and papers. 

Developers. The function of a developer is to 
produce a silver image which constitutes a photo- 
graphic negative or print. The process is known as 
chemical reduction, and it produces an image made up 
of black metallic silver. Developers do their work in a 
selective manner, reducing to black metallic silver, 
only those silver halidcs that have been exposed to 
light. Developers differ From one another on how fast 
they work and the contrast that they produce. De- 
velopers can generally be classified by the amount of 
contrast that they are capable of producing. There are 
low, medium, and high contrast developers, each 
having a particular application in photography. Your 
choice of which developer to use can be narrowed 



down to the type of film you need in taking a photo- 
graph. Photographic films are also classified by their 
contrast capability. There are low-, medium-, and 
high-contrast films. You would use a medium-contrast 
film to photgraph a medium-contrast subject and it 
also follows that a medium-contrast producing 
developer should be used to process your film, high- 
contrast film/high-contrast developer, etc. 

Film manufacturers recommend the type of 
developer to be used with their films, and this informa- 
tion is contained in the film data sheet packed with 
the film. The developers that they recommend are 
the ones that give the best overall results. 

Another factor that must be considered about 
developers is the negative grain size that they produce. 
There are fine-grain and moderate-grain developers. 
Your choice here depends upon the use of the negative. 
When you need to " kc big enlargements from small 
negatives such as 35mm, a fine-grain film developer 
such as Microdol-X or D-76 should be used. Large 
negatives such as 4 by 5 inches (10 by 13 cm) can be 
processed in a developer that produces medium grain 
because the degree of enlargement for making prints 
from large negatives is much less than for small 
negatives. So you see, the choice of developer depends 
upon many variables such as image contrast, type of 
film, and size of prints required. 



Stop Bath, Between the development and the fixing 
steps, a stop bath also known as a short stop is used. 
The function of a stop bath is to stop the action of the 
developer. The most basic stop bath is simply a water 
rinse between the developer and fixing steps. This is 
not a stop bath in the true sense of the word because 
a water rinse cannot completely stop development. 11 
only slows it down. A water rinse is usually sufficient 
when you are processing small batches of prints or film 
and working at relatively low processing temperatures. 
A water rinse is used more often when processing films 
than when processing prints. 
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A true stop bath contains an acid, usually acetic 
acid. The purpose of the acid is to neutralize the alka- 
linity of the developer. This stops development be- 
cause most developers work only in an alkaline state. 
There are other stop-bath formulas that contain a 
hardener such as chrome-alum that hardens the 
emulsion that is swollen and soft after development. 
This type of stop bath is usually not needed unless you 
are working at temperatures above 75° F (24° C). A 
variation of the chrome-alum stop bath is one known 
as an indicator stop bath. Indicator stop baths have 
added to the solution a dye that becomes visible just 
before the stop bath is exhausted so that you can 
replace it with a fresh bath. A typical indicator stop 
bath changes from a light yellow color to deep purple 
when the solution becomes exhausted. 

Fixing Bath. The fixing bath is the third step in 
processing black-and-white materials. The fixing bath 
makes the image permanent. It does this by dissolving 
the unexposed and undeveloped silver hali'des icmain- 
mg in the film emulsion. It does this without attacking 
the metallic silver image. This is important because if 
these unexposed, undeveloped silver halides are not 
removed, they will eventually darken and stain, ruin- 
mg the image. The most basic fixing bath (there are 
many) is made up of sodium thiosulfate dissolved in 
water. The common name given to this fixing bath is 
Hypo, a term many photographers use for all fixing 
baths. Other fixer formulas become more complicated 
with the addition of hardeners such as potassium 
alum, buffers such as boric acid to maintain proper 
solution acidity and prevent sludge, and sodium sulfite 
that acts as a preservative. The purpose of these 
additives is to extend the life of the fixing bath. 

It really doesn't matter what type of fixing bath you 
use. What does matter is that you use the bath 
properly and do not allow it to become exhausted. 
When an exhausted fixing bath is used, no amount 
of washing can remove the complicated by-products 
of fixation from the emulsion. Because of this, many 
photo labs use a two-bath system. The first bath is a 
partially-used fixing solution, anJ the second bath is 
a fresh solution. When the first bath becomes ex- 
hausted, the second bath is moved into the first 
position and the exhausted bath is poured into a 
holding tank for silver recovery. The second tray is 
then filled with fresh fixer. This is an economical 
method that helps to insure that your prints have been 
adequately fixed. 

Hypo-Clearing Bath. This solution is mildly alka- 
line in nature and it is used before the material is 
washed. Hypo-clearing baths are sometimes referred 
to as hypo eliminators. This is an erroneous term 
because they don't actually eliminate the fixer. Their 
action essentially is to raise the pH or alkalinity of the 
fixer within theemulsion. This higher alkalinity causes 
the fixer and by products to wash out faster. Hypo- 
clearing baths are useful because they save water by 
cutting down on the required wash time. They should 
be used wherever possible because of the savings in 
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resources. Before treating films or paper in a hypo- 
clearing bath, rinse the material in water for about one 
minute. 

Exercise (600): 

I. Explain the function of each of the following: 
a. Developer. 



b. Stop bath. 



c. Fixing bath. 



d. Hypo-clearing bath. 



1-2. Types of Photographic Chemicals 

The preparation of photographic solutions is one 
of the most important tasks thai you will perform. 
Accuracy in mixing is a must because without it, 
photographic quality will suffer. An improperly mixed 
solution is not readily recognizable and often the first 
indication that it was not properly mixed is when a 
batch of processed film or paper has been ruined. In 
this section we will discuss the principles of mixing 
photographic solutions using bulk chemical which 
employ a photographic formula and the use of pre- 
packaged chemicals. With the advent of prepackaged 
chemistry the necessity of mixing solutions from bulk 
is rapidly becoming a thing of the past. 



601. Explain the advantages of using prepackaged 
chemicals. 



Photographic chemicals that are u,sed to prepare 
processing solutions can be obtained from manu- 
facturers in two forms. These are bulk chemicals and 
prepackaged chemistry. Prepackaged chemistry is used 
more often, so we discuss this type first. 

Prepackaged Chemicals. The majority of vour 
chemical needs can be met through the use of pre- 
packaged photographic chemistry. 

These are convenience items because the manu- 
facturer has saved you a lot of trouble by mixing in 
all the chemical ingredients required to make a solu- 
tion and placing them into one or two packages. In 
effect, the manufacturer has prepackaged the com- 
plete formula so that you normally need only to add 
the package to the correct volume of water. 

There are two basic categories of prepackaged 
chemistry: formula and proprietary. A prepackaged 
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formulaic chLMiiistry is one that can be asily dupli- 
cated from bulk chemistry, the loiinula used is 
common knowledge that can be extracted from such 
publications a.s the Photo Lah Index (Morgan and 
Morgan). Proprietary chemistry is one in which the 
formula of ingredients of the prepackaged chemistry 
are the exclusive property of the manufacturer and 
unknown to the general public. A formulaic chemistry 
0-7? which rnn hr pyrrhnsi^ri in the prepackaged 
lorni biilaUo cUll l)U dupllLUlcd by using the published 
formula printed in the Photo ImH Index. Proprietary 
chemistry, however, can be purchased only in the 
prepackaged form. As you can see. there are really two 
reasons for prepackaged chemistry: convenience and 
protection of the formula rights for some chemical 
solutions. Kodak's Dektol for example, can be pur- 
chased only prepackaged and the formula is unpub- 
lished. Prepackaged chemicals are easy to store, 
handle, and mix and they provide consistent quality. 

Prepackaged chemicals are available to cover all 
your photographic needs. You can order preparations 
for developers, stop baths, and fixing baths as well as 
toners, reducers, intensifiers, and the like. There are a 
number of different photo chemical manufacturers, 
and you will have a wide selection within the context 
of the Federal supply system. Always keep in mind 
that you should choose chemicals that are compatible 
with the films and papers that you are using. 

The preparation of prepackaged chemicals requires 
mainly that you follow the directions carefully. Pre- 
mixed chemicals may be in powder or liquid form. 
There may be several parts in the package that must 
be mixed in a certain manner. Typically, the contents 
of the package are to be mixed with a specific quantity 
of water. The water must be at the prescribed tempera- 
ture. The majority of prepackaged chemicals are 
mixed in warm water, but read the instructions to 
make sure. (Remember that the temperature for 
mixing may not be the same as the processing tempera- 
ture, so you may have to wait for the solution to cool to 
the correct temperature for use.) When there is more 
than one part, make sure that the parts are added in the 
correct order. Do not be in such a rush that you fail 
to follow directions. 

Remember to follow the proper procedures for 
chemical safety. You should prepare the chemicals in 
a well-lighted and ventilated room. Do not taste or 
inhale any chemical. You should wear rubber gloves, 
apron, and mask for your personal protection. 
Remember, for safe mixing and quality results, follow 
directions. 



Exercises (601): 

1. What are the two types of packaged chemicals? 



2. State four advantages offered by packaged 
chemicals. 
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3. What is the most important rule to keep in mind to 
insure consistent results when using packaged 
chemicals? 



4. In what type of environment should package 
chemicals be prepared? 



602. Explain the reasons for using bulk chemicals and 
specify nomenclature, equipment, and procedures 
related to bulk chemicals. 



Bulk Chemicals. An alternative to packaged chemi- 
cals is preparing your solutions by using available 
formulas (found in the Photo Lah Index, etc.) and 
bulk (i.e., raw) chemicals. In this section, we shall 
briefly cover the use of bulk chemicals. 

Mixing solutions by referring to published formulas 
(in the Photo Lah Index, cic.) and using bulk chemicals 
can be advantageous. You can prepare solutions you 
rarely use (e.g., toners) or those which are not available 
in premixed form. You may have to use bulk chemicals 
to meet special mission requirements. 

Chemical Grades. It is important when usmg 
bulk chemicals that you are aware of the standards of 
chemical quality. The United States of America 
National Standards Institute (USANSI) publishes a 
series of standards covering all of the chemicals used 
in photographic processes. These USANSI standards 
contain specifications that establish the degree of 
purity and state limiting concentrations for potentially 
harmful impurities that may be present. You can 
prevent faulty processing caused by the use of chemi- 
cals of inferior quality by using only a grade of 
chemical that meets or exceeds these USANSI 
standards. 

Chemicals such as sodium sulfite, sodium carbonate, 
hydroquinone, Metol, etc., that are used in large 
quantities by the photographic industry, are desig- 
nated as ''Photo Grade" by most suppliers of chemi- 
cals. This designation means that the chemical so 
rated meets the USANSI specifications for photo- 
graphic grade chemicals. "Photo Grade" or a similar 
designation is not, however, one of the standard 
designations of chemical purity commonly used by 
chemical manufacturers. The quality designations 
most often used are given below with a brief definition 
of each. 

• Primary Standard: A specially manufactured and 
tested analytical reagent of exceptional purity. Used 
exclusively for standardizing laboratory volumetric 
solutions and preparing reference standards. 

• ACS or Reagent Grade: A chemical that fully 
meets the requirement of the American Chemical 
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Society lor Reagent Grade chemicals. Used in analyti- 
cal laboratories lor testing and evaluating other 
chemical preparations. 

• CP.: Chemically pure grade, generally exceeding 
U.vS.P. orN.F. requirements, but slightly lower uualitN' 
than Reagent Grade. 

• U.S. P.: A grade meeting the requirements of the 
United States Pharmacopoeia (i,e., medicine). 

• N,F.: A grade meeting the requirements of the 
most recent, or designated, issue of the National 
Formulary. (U.S. P. and N.F. Grade chemicals arc 
primarily for drug use,) 

• Purified: A grade of higher quality than Tech- 
nical, often used where there are no official standards. 

• Technical: A grade suitable for general industrial 
use. 



Generally speaking, USANSl photographic grade 
chemicals are within the quality range of the U.S. P., 
N.F., and Purified grades. C.P' Grade chemicals arc 
always suitable for photographic use but are of a 
higher quality (and cost) than is generally required. 
Reagent Grade and Primary Standard chemicals arc 
very costly and are much purer than is required for 
photographic purposes. Some Technical Grade 
chemicals are satisfactory for photographic use. Their 
low price and availability make them desirable but, for 
precise photo applications, they should be thoroughly 
evaluated before use. 

Prior to using chemicals of unknown grade, you 
should obtain the USANSl specifications for the 
particular chemicals in question and perform the 
laboratory tests as given in these specifications. 
Chemicals failing to meet the given purity limits 
should not be used in preparing photographic 
solutions. 

Bulk Chemical Storage and Procedures. Bulk 
chemicals should be kept in appropriate dark (amber, 
etc.) stoppered bottle or jars for proper keeping in a 
cool, dry place away from sensitized materials. All 
containers should be properly labeled, as many 
chemicals are poisonous. Maximum safety can be 
insured by keeping all the toxic chemicals in a locked 
cabinet to which only authorized personnel have 
accc s. 

To take advantage of bulk chemicals, you need a 
properly stocked chemical mix section. An accurate 
balance, graduates, thermometer, and stirring rods are 
a few of the basic items required. Personnel who mix 
chemicals should be thoroughly trained in proper 
procedures, including reading a formula, using mixing 
equipment, and observing proper chemical safety 
practices. 

You are perhaps tired of being continually reminded 
about chemical safety, but it must be stressed over 
and oyer again with the hope that you will make it a 
habit in your work. Any accident brings hardship to 
everyone in the section. To this end, here is another 
review of basic safety procedures that are particularly 
applicable when you arc using bulk chemicals. 



• Never smell a chemical directly from the bottle. 
Instead, hold the bottle at a distance from your no.se, 
and sniff its contei:is cautiously rather than inhale 
directly. 

• Never taste a chemical. 

• Handle all chemicals cautiously: many will 
produce burns or skin irritation. 

• When mixing a strong acid with water, add the 
acid slowly to the water while stirring continuously: 
otiierwisc, the solution may boil violently and splatter 
on your hands and face, causing serious burns. 
Remember: Xcvcr pour w u/er into acUi 

• Be sure that the chemical mixing room or area in 
which you arc going to mix chemicals is well venti- 
lated. The fumes or dust from some chemicals can be 
very irritating to your nose and eyes, as well as harmful 
to photographic sensitized materials. 

• In all cases, be sure to sec a doctor as soon as 
possible in the case of an accident. 

Exercises (602): 

1, What are the advantages of using bulk chemical.s? 



2. What grade of chemical is normally u.scd in photo- 
graphic work? 



3. Under what circumstances can you use Technical 
Grade chrmicals for photographic work? 



4. How should bulk chemicals be stored? 



5. What type of facilities do you need in order to use 
bulk chemicals? 



6. How should acid and water be mixed? Why? 



1-3. Preparation of Chemical Solutions 

In the Air Force, we use two methods of mixing 
chemicals (I) hand mixing and (2) machine mixing. 

Hand mixing can be used when small quantities of 
solutions are needed or when machines are not avail- 
able. Machine mixing is necessary to handle the large 
production requirements of most labs. In this section 
we point out the operation of the A-I mixer, which is 
typical of the mixing units you will be using. 
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Figure I-L A-I mixer disiribuior. 



603. Indicate nomenclature specifications and proce- 
dures related to the operation of the A-1 mixer. 



A-1 Mixer Distributor. The A-1 mixer-distributor, 
shown in figure 1-1, is designed for mixing chemical 
solutions and distributing the batch to the point of 
use. While the A-1 mixer can mix 50 gallons of 
chemicals at one time, it has the advantage of being 
mounted on casters, allowing you to mix the chemicals 
in one location and then wheel the mixture to another 
location for distribution. 

The mixer operates by using a series of valves and a 
pump. Two valves, similar in construction, are located 
on the control panel, shown in figure 1-2. Opened and 
closed by rotating the handles, they interconnect the 
IN hose coupling (valve B) and the OUT hose coupling 
(valve A) when in the closed position. If the valves are 
in the closed position, the solution in the mixing tank 
circulates through the pump and back into the mixing 
lank. 



Prior to operating the mixer, you need to connect 
the hose with the gooseneck to the coupling marked 
'"OUT," located on the extreme left side of the control 
panel. Next, connect the second hose to the coupling 
marked "MN,"' on the extreme right side of the control 
panel. The next step is to suspend the calibration 
dipstick from the inside lip of the tank. The dipstick is 
calibrated in gallons for solution measurement. 

Pump purging. Before the pump can operate effi- 
ciently, air must be purged from the system as follows: 

( 1) Open valves A and B 1 4 of a turn. 

(2) Pour 3 gallons of water into the tank. 

(3) Position the switch at low speed and allow the 
mixer-distributor to operate for a long enough period 
to circulate the water through the pump. 

Tank filling. To fill the mixer-distributor tank: 
proceed as fellows: 

(1) Purge air from the tank. 

(2) Submerge the inlet accessory hose into the 
solution supply tank. 

(3) Open valve A and close valve B. 
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RfSfT BUI TON POVf'R CONNECTION 

F'iyurc 1-2, A-l mixer ciisirihntor controls. 



(3) Open \'ai\c B, 

(4) Position the power switch at high speed and 
allow the mixer-distributor to operate until the 
working or storage tank is filled. 

Recirculating mixed solution, lo recirculate the 
solution through the mixer-distributor tank and the 
working or storage tank, proceed as follows: 

(1) Submerge the inlet accessory hose into the 
working or storage tank containing the solution to be 
recirculated. 

(2) Place the gooseneck on the outlet accessory 
hose over the edge of the same tank in which the inlet 
hose is submerged. 

(3) Turn both valve handles to a position halfway 
between full clockwise and full counterclockwise. 

(4) Turn the switch to high speed and allow the 
mixer-distributor to operate until the old solution is 
mixed with the new. 

Transferrini^ solution. To transfer solution from 
one working or storage tank to another, proceed as 
follows: 

( 1) Purge air from the pump. 

(2) Submerge the inlet accessor\ hose into the 
working or storage tank containing the solution to be 
transferred. 

(3) Place the gooseneck on the outlet accessor\' 
hose over the edge of the tank to which the solution is 
to be transferred. 

(4) Close both valves. 
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(4) Turn the power switch to high, 

Afixin^i^ solution. To mix your chemicals, fill the 
mixer with the required amount of water at the appro- 
priate temperature and then open valves A and B, 
Turn the power switch to high. The water will be 
drawn through an outlet in the bottom of the mixing 
tank, circulated through the pump, and then pumped 
back into the mixing tank. 

Once you are sure that the water is circulating (this 
is indicated by motion of the water), add the chemicals 
in the order specified in the formula or mixing instruc- 
tions. Be sure to break up any large lumps of chemicals 
into small pieces in order to insure mixing. When 
pouring the chemicals, hold the chemical container 
close to the surface of the water. This technique cuts 
down on dust and prevents splashing. 

During mixing, you may find it necessary to dis- 
lodge undissolved solids on the bottom of the'tank. To 
do this, stir the solution with a long stirring rod or 
chemical mixing paddle. The occasinal stirring insures 
that all chemicalsare being dissolved into t he solution. 

After all your chemicals have been dissolved, add 
cold water to bring the solution to its final volume. 

Distrihutini^ mixed solution. Distribute the mixed 
solution as follows: 

(1) Place the gooseneck on the outlet accessory 
hose over the edge of the working or storage tank to 
be filled. 

(2) Close \'alve A. 



(5) Position the sw itcli at hiuh speed ami allow the 
mixer-distiibulor to operate until the volution is 
translcrred. 

NO IT: Be sure to cheek the appiopriate operating 
instructions for tiie mixer that >ou are using. I his 
precautionary action w ill insure safe (]uality operation. 

Kxercises (603): 

Complete the lollowmg statements on the opeiation 
of the A 1 mixer. 

1. You can mix up to gallons in the A 1 

mixer. 

2. The IN hose coupling is controlled b\ 

3. Prior to operation, the pump should be purged ot 

4. When the A 1 mixer is mixing chemicals, its \'al\es 
arc . 

5. Both vahes arc in an intermediate positiiMi when 
mixed solution. 



It is a good idea to keep a file of the \'arious direction 
sheets. Such a file provides a quick relerence for select- 
ing the appropriate chemical for the job and is a good 
backup to ha'.e in ease of loss of the original data 
sheet. An alternati\e soiuee ol^ inlbrmation is the 
Photo iMh /fhic.\ published by Morgan and Morgan, 
Inc. This publieaticMi eontains a wealth oi manu- 
fa e t u re r s * in f o r'm a t i o n . 

Kxercises (<>04): 

1 , ( ii \ e {wo good reasons w hy it is important to roUow 
manul'acturcrs' directions when \'ou are preparing 
photographic chcniiL-als. 



2. Vov packaged chemicals, you must add the right 
quantity of at the required 



604. Briefly state why it is important to follow 
manufacturers' directions when preparing photo- 
graphic chemicals. 

Before you mix any photographic chemicals you 
should carefully read the manufacturer's directions. 
Much effort went into the production of the chemical 
product but it is only effective if it is used in the 
way thai it was designed. The directions of even the 
most familiar product should be reviewed, as there arc 
continuous attempts to upgrade photographic 
materials. For example, new film/ developer combina- 
tions may call for changes in dilution, lime, or tem- 
perature of solutions tu get the required results. 
Following the directions is very important in the 
preparation of chemicals for both quality and safety 
reasons. 

When working with photographic chemicals, you 
will be using either packaged or bulk chemicals. 
Packaged chemicals are your ready-mixed types. The 
directions normally require the thorough mixing of 
the package contents with water. The key to following 
packaged chemical directions is insuring that the right 
quantity of water at the required temperature is used. 
In addition, many packaged chemicals have more than 
one part. Each part must be mixed in proper sequence. 
Because packaged chemicals will probably meet all of 
your routine needs for developers, stop baths, fixing 
baths, toners, etc.. it is important that you get into the 
habit of carefully reading the directions for preparing 
them. 

Using bulk chemicals requires following a formula 
that tells you the various chemical ingredients that 
must be dissolved into water. Unlike most packaged 
chemicals, the use of bulk chemicals calls for very 
precise measurement of each ingredient. This requires 
both caution and a knowledge of measuring in order to 
carry out the directions. 



For bulk chemicals, you must follow a formula, 

measuring each precisely ?nd 

usiuUly dissohiuLL them in a specified amount of 



A file of various direction .sheets serves as both a 
and a . 



605, Apply principles of mathematics to solve mixing 
problems. 



The key to employing a photographic chemical 
formula is the ability to follow formula directions. 
This requires knowledge of chemical mathematics and 
measuring procedures. 

The following is a typical Kodak Formula, pre- 
sented to show vou the basic format: 



Kodak Developer D 13 (Tropical Process Developer for Films) 

Water (125° F (H 52° C) 24 ounces 750,0 ml 

Kodak Elon 75 grains 5,0 grams 

Kodak Sodium Sulfite. 

desiccated P/i ounces 52,5 grams 

Kodak Hydroquinone 145 grains 10,0 grams 

Kodak Sodium Carbonate 

(monohydratcd) 2 ounces 60.0 grams 

Potassium Iodide 30 grains 2,0 grams 

*Kodak Sodium Sulfate. 

dosiecatod I'/? ounces 45.0 grams 

Add cold water to make 32 ounces 1.0 liter 



• II It IS prcliTictI lo u^c stuluini \ull;iif er\ staK instead ol ilu- ilcsacatcxl sultau-. then use .""/• 
ounces pci K ouij«.c^ ( 1(15 f:ranis per Ulcr) 
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Dissolve chemicals in ihc order jiiven. 

Vsc wilhoul dilution. Develop (^ lo 7 miruilos at S,S ' \- {2^' C) ov 
for priiporlionalely lon^ier (inios at lower icmporaiiiros. Rinse 
OuuoiJiihly lor 30 seconds and immerse tor 3 miniiles in 5^ ; loynaiin 
solution rorn);t!dehyde. diluted: 1 part formaldehyde to 1^ 

parts water). I hcn wash for I nJinute. fix 5 to 10 minutes in an acid 
hardening: fixinii bath (Kodak V'win^ Rath I 5). and wash lor 15 to 
20 minutes. 



Note the imponance of having a warm water 
temperature for mixing. Warm water helps in dis- 
solving the different chemicals. Following the mixing 
of the chemicals, cool the solution down to the pro- 
i cessing temperature. 

Chemical Mathematics, Solutions are prepared in 
terms of strength. The strength of a photographic 
solution is identified in two different ways: percentage 
or parts. You need to know how to mix either type. 

Percentage solutions. There are several common 
methods of making up a percentage solution. The one 
used in photography is to measure out the appropriate 
chemical in a parts-per-hundred ratio. For example, 
to make a 10-percent solution of sodium sulfite, you 
dissolve 10 grams of sodium sulfite in 100 cc of water^ 
Forts .volutions. To prepare a part solution, you 
mix 1 unitofchemical with a specified number of units 
of water. These units can he of any weight from grams 
to pounds, provided that you measure all quantities in 
the same unit of weight or volume. For example, to 
prepare a 1:2 solution of D-76 developer, you mix 
1 unit of stock D-76 solution with 2 units of water. The 
results are correct as long as identical units of measure- 
ment are used for each part of the formula (e.g., 16 
ounces of stock solution with 32 ounces of water). 

NOTE: The term "stock solution'' identifies a 
concentrated chemical solution. A ''working solution'' 
is the solution used for processing. The working 
solution may be the same as the stock solution, but 
most often it is a diluted stock solution, like in the 
D-76 example. 

Conversions, Whenever you are given a dilution 
ratio for making a working solution and you need to 
make a certain amount of working solution, determine 
the percentage of stock solution required. Suppose 
7 • that your supervisor asks you to prepar two gallons 
of>eek acid diluted from glaciafacetic acid at a 3:8 
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ratio of dilution. The problem here is to determine 
how many ounces of glacial acetic acid must be used. 
You do this by converting the ratio into percentages. 
The first number in the ratio represents the parts of 
stock solution required. Convert this into a percentage 
using the following formula: 



many ounces 27.3 percent is, you convert 2 gallons to 
ounces which is 256. Then you determine that 27.3 
percent of 256 equals 69.9 ounces. The solution must 
^^^iLp- ^contain 69.9 ounces of g^ IcCT acetic acid. Now you 
' p need to know how much of the solution must be water. 
O Simply subtract 69.9 from 256 which is 186. 1 ounces, 
p You would add 69.9 ounces of glacial acetic acid to 
>*=>I86. 1 ounces of water. CAUTION: Never add the 
water to the acid. This can cause a violent reaction. 
Always add acid to water very slowly. 

Often the chemicals that you receive from your 
supply section are indicated by one typo of measure- 
ment. To follow the directions of a particular formula, 
you may have to convert to another system. Table 1-1 
shows the factors that you can use to make the conver- 
sions. For example, ici'.s say that you receive a supply 
of sodium sulfite with the weight indicated as 5 
pounds. However, your formula for a fixing bath calls 
for the addition of 2400 grams of sodium sulfite. You 
will want to know if the 5 pounds of sodium sulfite is 
enough to meet your requirements. Using table 1-1, 
you would multiply the number of grams in a pound, 
453.593, by 5. Having done this, you can see that 5 
pounds is equal to 2,267.965 grams. Therefore, you 
know that the 5 pounds of sodium sulfite is not 
enough; you must obtain an additional ! 33.035 grams. 

Temperature conversions are another important 
consideration. If you need to convert Fahrenheit into 
Centrigrade, subtract 32 from the degrees Fahrenheit, 
multiply the difference by 5, and divide the product by 
9. For example: 



Percentage = 



First number of raUo 
Sum of ratio 



3 + 



This is the percentage of the two gallons of solution 
that must be glacial acetic acid. To determine how 



100° F = C 
(100 - 32) X 5 9 = X 
6S X 5 -r 9 = 37.77 
X = 37.8° C 



On the other hand, if you desire to convert Celsius 
into Fahrenheit, multiply the Celsius degrees by 9, 
divide by 5, and add 32 to the result. Here is an example 
of what we mean: 
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UK)°C = \° K 
UK) X 9 ^ 5 + 32 = \ 
9(X) ^ 5 + 32 = X 
180° + 32 = 212 
\ = 212'' F 



Exercises (60S): 

1. How should you mix 100 cc of a 25-pcrccnt solution of 
hydroquinonc? 



2. How should vou make a 1:3 working solution of 
D-72? 



3. 68** F. is equal to how many degrees Celsius? 



4. 50"* C. is equal to how many degrees Fahrenheit? 



5. A 1 :4 solution of 0-i9 is equal to what percentage of 
D-19? 



606. State principles, procedures, and facts related to 
chemical measuring. 

Mixing Accuracy. Photographic quality control 
suffers if the chemicals are mixed in improper amounts. 
You must be certain that the amount of chemical you put 
into a solution is the amount specified in the formula. 
Therefore, you mst use accurate measunng devices such 
as chemical weighing balances and graduates. 

Chemical weighing balances. There are two general 
types of chemical weighing balances in use throughout 
the Air Force: the metric and the avoirdupois. The metric 
balance is used to measure milligrams, grams, or 
kilograms, whereas the avoirdupois balance is used to 
measure grains, ounces, and pounds. When you are 
weighing chemicals for mixing, the type of balance to use 
depends on the unit of weight measurement called for in 
the formula. If, for example, the formula asks for a 
specific number of grams, you should use a metric 
balance. If, on the other hand, the formula calls for a 
specific number of grains, you should use the avoirdupois 
balance. 

As important as choosing the correct type of balance for 
your chemical weighing is using a balance of the correct 
capacity for the job. For example, one typical developer 
formula may call for 5.0 grams of potassium bromide per 
liter of solution. If you use a large-capacity balance 
capable of measuring hundreds of grams with an accuracy 
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of ± l.O gram, the amount of chemical weighed oui lor 
die solution could be as little as 4.0 grams or as much as 
6.0 grams. Such vanation from the exact, desired amount 
of chemical can radically alter the characteristics of the 
developer and would, at the very least, seriously affect the 
batch-to-batch uniformity. When choosing a balance for 
chemical measurement, always apply the rule that the 
smaller the quantity to be weighed, the greater must be the 
accuracy of the balance. Small quantities of 
chemicals — -500 grams or less vcr 1 pound or less) — are 
best weighed on a balance that is accurate to 0. 1 gram (or 

1 grain). Weigh large quantities on larger-capacity 
balances having a proportionate degree of accuracy. 

Figure 1-3 illustrates a typical chemical weighing 
balance. This is a balance used for weighing quantities of 
chemicals from 0. 1 gram to 210 grams (1.54 grains to 
0.46 pound). This balance has a maximum capacity up to 

2 kilograms when supplemeniary weights are used. There 
are larger balances that weigh chemicals in much larger 
quantities, but we shall use the balance in figure 1-3 to 
illustrate the principles that apply to nearly any type of 
balance. 

The balance shown in figure 1-3 is essentially a lever 
with equal arms on either side of the beam bearing (or 
fulcrum). Weight is added to the right arm of the beam in 
known quantities. The chemical to be weighed is then 
added to the left arm until the weights balance. 

Some balances, such as the ones shown in figure 1-3. 
have sliding weights mounted upon a calibrated scale on 
the beam. Moving the siding weights from left to right 
increases the weight on the right end of the beam. Study 
figure 1-3 and notice that the upper sliding weight can be 
positioned from 0.0 gram to 10 grams in increments of 0. 1 
gram. The lower sliding weight can be [x>sitioned from 
0.0 gram to 200 grams in increments of 10 grams. When 
using a combination of the two sliding weights, you have 
a range of 0.0 gram to 210 grams in increments of O.l 
gram. 

Many balances do not have calibrated sliding weights 
but are instead supplied with individual weights of 
varying sizes. These range from I gram to 10 pounds, 
etc., depending on the particular balance. 

The heart of the beam balance is the bearing surface 
that supports the beam. Since friction at this point must be 
held to an absolute minimum in order to give you accurate 
measurements, this bearing arrangement is critical and 
delicate and will not r.tand any abuse. You must give the 
chemical balance the same care as that given to any 
extremely delicate precision instrument. 

Pans are used on the balance arms to hold the material 
that is being weighed. The pans are also used to hold the 
weights when separate weights are used for making the 
measurement. 

A sheet or disc of paper should be placed in each pan 
before placing individual weights in them. This helps 
prevent the pans from corroding. Change the paper for 
each successive chemical you are weighing. Handle the 
individual weights with tweezers or forceps to prevent 
them from becoming corroded. 
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Figxire 1-3. Chemical weighing balance. 



A balance indicator on the beam balance shows when 
the material that is being weighed and the calibrated, 
counter-balancing weights aree equal. In the balance 
shown in figure 1-3 the indicator consists of a scale and 
pointer. You may find in other balances that the indicator 
is composed of two extensions over the center of the 
beam, which are part of the pan supports. A state of 
equilibrium is indicated on this type of balance when 
these two extensions are aligned. 

The beam balance is equipped with a balance 
adjustment or trimming device. This adjustment, 
consisting of movable weights, can be positioned and 
locked to compensate for minor inequalities in the 
weights of the two ends of the oeam that could, if not 
corrected, give you erroneous readings. 

Photographic graduates. Besides using balances for 
measuring dry photographic chemicals, you will also use 
photographic graduates for measuring liquids. For 
instance, you would use the graduate for measuring the 
amount of sulfuric acid to put into a bleach solution. 

Graduates are made in varying sizes, calibration, and 
construction matenal. Figure 1-4 illustrates two common 
types of glass graduates. Although most of the graduates 
you will use are calibrated in the U.S. liquid measurement 
system (drams, ounces, quarts, and gallons), it is not 
uncommon to find a graduate calibated in the metric 
liquid measurement system (liters). 

Glass is most communly used for making graduates 
because it is inert to most che als, transparent, and 
reasonably durable. Graduates are also made from other 
materials, such as plastics. When using graduates of 
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plastic, be sure that you do not try lo measure strong acids 
such as sulfuric acid, which could cause severe damage. 
You should also make sure that the material of the 
graduates you use does not react with any of your 
photographic chemicals. 

To use the graduate, slowly pour into it the liquid to be 
measured. Stop pouring when the surface of the liquid 
reaches the calibration mark indicating the desired 
amount. Major divisions are indicated by numerals on the 
glass. Subdivisions are indicated by calibration lines 
only. You must compute the value of the individual 
subdivisions. For example, the marked lines may read in 
series of 10. If there is only one calibration line between 
each graduation of 10, then the calibration line would be 
for a value of 5. 

Exercises (606): 

1 . the beam balances you are likely to use will probably 
be calibrated for what two weighing systems? 



2. In terms of accuracy, what is the rule for choosing a 
balance? 



3. Complete the following statements on the operation of 
a beam balance. 

a. A beam balance uses eithci or 

weights. 

b. should be plac: in eaci; pan to 

prevent contamination. 

c. Inequalities between the two ends of a beam is 
corrected by using the device. 



d. Chemicals to be weighed are placed in the 
pan. 

e. When individual weights are used, they arc placed 
in the pan. 

f. Place a in each pan to prevent 

corrosion to the pans. 

g. Handle individual weights with to 

prevent corrosion to them. 
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I igurc 1-4. Pholographic graduates. 



4. What should be your main concern when you are 
considering the use of graduates made of different 
materials? 



5. If there are four calibration marks between the 0 
and 10 marks on a graduate, each calibration mark 
would stand for how much of an increase? 



1-4. Environmental Protection 

Environmental pollution is the presence of physical, 
chemical, and biological elements that adversely 
affect all living things. Pollution affects human health, 
alters ecological balances, affects animal and plant 
life, and causes deterioration of man-made objects. 
It includes noise, improper solid waste management, 
and other things conventionally thought of as 
pollutants. 

Pollution is an economic, technical, and social 
problem. It is a problem because the earth and its 
inhabitants have only a limited supply of air and water. 
When these are gone, or contaminated to the point 
where they can no longer support life, all li\ ing things 
on earth, as we know them, will become extinct. Only 
ecently have we become aware of the consequences of 
)oisoning these two life-sustaining substances. Be- 
luse of this awareness, much has been done to lay the 
')undwork for legislation to control water and air 
llution. 

The Refuse Act of 1899 requires that a permit be 
obtained before virtually any substance other than 



sewage is discharged into most streams, rivers, lakes, 
or other bodies of water. Failure to do so constitutes a 
criminal offense. Air Force personnel responsible for 
violating this act can be criminally prosecuted. 

The Clean Air Act requires Federal installations 
to comply with Federal, state, interstate, and local 
requirements for the control and abatement of air 
pollution. This is more than just meeting air quality 
standards. For example, it means that it is necessary 
to apply for state permits where activities such as 
fire-fighting training requires state approval. 

In this chapter, wc discuss the environmental pro- 
tection program of the Air Force with particular 
emphasis on photographic facilities. In light of this 
goal, we also discuss reclaiming silver from fixing 
baths. 

607. From a list of possible environmental practices, 
identify those which are consistent with Air Force 
policy. 

As explained in AFR 19 1, Folluti()n\4hatement 
and Environmental Quality, environmental pollution 
is the presence of physical, chemical, and biological 
elements or agents that adversely affect human health 
or welfare, unfavorably alter ecological balances of 
importance to human life, adversely affect species of 
animal or plant life, cause damage to and deterioration 
of manmade materials or property, or degrade the 
utility of the environment for aesthetic and recreation 
purposes. Control of environmental pollution requires 
consideration of air, water, and land, and mustextend 
to noise, improper solid waste management, and 

II 
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electromagnetic energy, as well as things conven- 
tionally thought of as pollutants. 

The Federal Water Pollution Control Act, the 
Clean Air Act, and other recent Federal legislation 
require that Federal installations comply with Federal, 
state, and local legislation covering pollution. The 
Air Force, therefore, is actively involved in pollution 
control. 

Air Force environmental policy encompasses the 
following principles: 

a. Eliminate or control environmental pollutants 
generated by or resulting from Air Force operations 
or from contractor operations on real property owned, 
leased, or controlled by the Air Force consistent with 
the overall mission of the Air Force. 

h. Lead in preventing, controlling, and abating 
environmental pollution by accelerating corrective 
measures at Air Force installations, and by initiating 
and supporting local area programs of local communi- 
ties in developing area-pollution abatement programs. 

c. Provide preventive pollution control by: (1) 
reducing or eliminating waste at the point of genera- 
tion, (2) considering potential environmental pollution 
control problems when selecting chemical compounds 
and material to be used in Air Force operations, and 
(3) including pollution abatement as an element in 
specifications. 

ci. Dispose of discharge pollutants in a manner that 
will not, directly or indirectly, expose people to con- 
centrations of any substance hazardous to health. 

e. Insure that contracts for disposal of waste 
contain provisions that require thedisposal method to 
be in accordance with applicable local, state, and /or 
Federal criteria and standards. 

/ Install facilities or establish procedures to 
prevent heated water from increasing stream tempera- 
tures above acceptable limits. 

g. Install treatment facilities where local facilities 
are not adequate. 

h. Insure that all materials (including solid fuels, 
ashes, petroleum products, and other chemical and 
biological agents) are used, stored, and handled to 
avoid or minimize the possibilities of water and air 
pollution. 

The Role of the Base Photo Lab. The base photo 
laboratory has an important role in carrying out the 
Air Force's environmental protection policies. The 
discharge of photographic solutions and waste into 
the sewage system poses a problem. A laboratory can 
promote safe disposal by making sure that the photo- 
graphic solutions and waste are well mixed with water. 
If large amounts must be discharged, as when process- 
ing machines are drained, it wo :ld be best to collect 
the solutions in stand tanks and then control the 
outflow. 

The photographic laboratory makes a vital contri- 
bution through the silver recovery program. The 
regeneration of silver-laden fixing baths and the 
recovery of silver from black-and-white films saves a 
vital national resource and reduces the amount of 
silver-laden waste that is discharged. 
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Exercise (607); 

1 . Which of the following practices arc consistent with 
Air Force policy? 

a. Fstablishment of treatment facilities. 

b. Pollution disposal methods may violate local 
laws. 

c. Ileduction of waste at the point of generation. 

d. Expose local residents to mercury poisoning. 

e. The discharge of large amounts of silver from 
base photographic operations. 



608. Cite the effects, advantages, and disadvantages of 
equipment used in silver recovery from fixing solutions. 



The annual production of silver in the United States 
accounts for only 25 percent of the Nation's industrial 
requirements. The balance must be obtained through 
purchase from foreign countries. This has an adverse 
effect on the Balance of Payments Program. The 
photographic industry uses approximately 43,000,000 
troy ounces (12 troy ounces to a pound)"of silver per 
year. The Air Force is a major consumer of photo- 
graphic products. Therefore, recovery of silver from 
expended photographic material is vital in the interest 
of national economy, conservation of a critical 
material, environmental protection, and alleviation 
of the gold flow problem. 

Silver is available for recovery from two main 
sources in the photographic field. One source is 
various exhausted processing solutions. The other is 
expended films, papers, and some printed plates. 

Fixing baths used in black-and-white and color 
processing are rich sources of silver. The purpose of 
the fixing bath is to convert unexposed, undeveloped 
silver halides to water-soluble compounds tht can be 
removed from the emulsion. When black-and-white 
films are processed, up to 80 percent of the silver in 
the emulsion dissolves out and remains in solution in 
the fixing bath. The remainder of the silver forms the 
image. In color processing, all of the metallic silver in 
the film is converted to a silver salt in the bleach and is 
removed in the subsequent fixing bath. 

Primary Fixers. The primary fixers used in Air 
Force photographic processing are ammonium 
thiosulfate and sodium thiosulfate, described thus: 

a. Ammonium thiosulfate fixers are exhausted 
primarily by dilution. Dilution is caused by chemicals 
carried into the bath by the film and, in turn, fixer 
ingredients are carried out. The fixing rate of am- 
monium thiosulfate is affected very little by the silver 
concentration, so continuous recovery of silver does 
not extend its life. The justification for recovery is the 
silver itself. Also, with continuous silver recovery, all 
films enter the wash containing very little residual 
silver. Since the washing rate is extremely sensitive to 
the presence of silver, films with low residual silver 
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wash more quickly and have superior archival 
properties. 

b. Films fixed with sodium thiosulfate have wash 
properties similar to those fixed with ammonium 
thiosulfate; however, sodium thiosulfate is affected 
more by silver buildup and is more sensitive to its 
removal. Continuous silver recovery keeps the fixing 
time short and, more importantly, increases the fixer 
life by approximately 50 percent. 

Method.s of Silver Recovery from Fixer Solutions. 
There are three primary methods for recovering 
silver from used fixer solutions. These are electrolytic, 
metallic replacement, and chemical precipitation. 

Electrolytic. In the electrolytic method of recovery, 
silver is removed from fixing baths by passing a 
controlled, direct electrical current between two 
electrodes (a cathode and an anode) that are hung in 
the solutions. Silver is deposited on the cathode in the 
form of a nearly pure silver plate. The cathodes are 
removed periodically, and the silver is stripped off. To 
maintain the highest efficiency and recover rates, silver 
content of the solution and amperage of the electrical 



current are constantly monitored electronically. This 
method is the only one that permits reuse of fixer after 
the silver is removed. 

Medium a id high-volume processing facilities that 
generate more than 30 gallons of exhausted 4wqifit T-i y. € 
solution per 8-hour day (except mobile laboratory 
facilities) should use an electrolytic recovery unit, such 
as the one shown in figure 1-5. Activities such as 
reconnaissance technical squadrons, radiographic 
laboratories, and base photographic laboratories 
profit by using this system. 

Metallic replacement. Metallic replacement occurs 
Vv'hen a metal, such as iron, comes in contact with a 
solution containing dissolved ions of a less active 
metal, such as silver. In this silver recovery system, the 
dissolved silver ions react with a solid metal, iron. The 
iron, being the more active metal, goes into solution 
as an ion, and an ion of the less active silver becomes 
solid metal. ^i-SplO-C^-^ 

Although silver ions can diepla y ions of many of 
the common metals from their solid state, zinc and 
iron are the metals most commonly used to recover 
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silver from fixing baths. Because of its economy and 
convenience, steel wool is the most often used, -^/du? 

The acidity of the fix is an important factor when 
you use steel wool to recover silver. Iron dissolves 
readily in acid solutions, and once it is dissolved, it no 
longer reacts with silver ions. Too strong an acid 
solution, therefore, results in the loss of some of th^ 
sleel wool. However, some dissolution of the iron by * 
the acid fix is desirable because the etching action of 
the acid exposes new surface area to the solution. 
Moreover, excess alkalinity slows the replacement 
reaction. 

Fortunately, the pH of most fixes is within the range 
for good utilization of steel wool. Below a pH of 4, the 
dissolution of the steel wool is too rapid. Above a pH 
of 6, the replacement reaction is so slow that an exces- 
sive amount of silver may be lost due to the long 
reaction time required to recover the silver. 

After removal of the silver by metallic replacement, 
the spent fixing bath must be discarded. This effluent 
is highly contaminated with iron and has no further 
photographic use. 

Since the advent of the silver recovery cartridge, 
shown in figure 1-6, the metallic replacement method 
of reclaiming silver has gained widespread acceptance. 



Bypass 



The cartridge is easy u use and effective. Fixing 
s; Sojution -B^ umpcd through the cartridge and the silver 
collects on the steel wool. After it becomes laden with . 

silver, tl i ( l lTTT r I i~iii In ii p' l ^ f t li f. ^i!. . " 

The metallic replacement system is ideal for low 
volume photographic facilities that generate fewer 
^^ than 30 gallons of exhausted ^fe c^solution per 8-hour' 
aay. l hese activities include medical and dental X-ray 
laboratories, photographic hobby shops, and small 
base photographic laboratories. All mobile facilities 
can be served by this system. 

Chemical precipitation. By adding certain chemicals 
such as sodium hydroxide to the solution, silver is 
precipitated from the fixing bath in the i orm of sludge 
that is dried and refined to reclaim the silver. The 
fixing solution must be discarded after using this 
method. This method is not recommended for Air 
Force use due to facility and manpower requirements 
and because of the noxious fumes and odors it 
generates. 
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Exercises (608): 

1. Explain the effect that silver recovery has on the 
two types of fixing baths used in the Air Force. 



Line from Processor 



Connection to Drain 

231-517 




\} Space for Fiov* of 



Soiu 1 ion 



Iron Filter 



Plastic Screen 
Void to hold Silver Sludge 



i 



Figure 1-6. Silver recovery cartridge. 
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2. What is the advantage of the electrolytic method of 
silver recovery? 



3. Under what conditions is the metallic replacement 
method ideal? 



4. What are the drawbacks in the chemical precipita- 
tion method? 



609. Specify the methods that can be used to recover 
silver from black-and-white film. 



Methods of Silver Recovery from Black-and- White 
Film. There are currently two methods for recovering 
silver from processed and unprocessed film and paper 
remnants. These are: 

Incineration, in this method, the film is reduced to 
ash under controlled conditions. The material is 
placed in a burner to control temperature not to 
exceed 1,700° Fahrenheit (934° C) since higher 
temperatures bring about vaporization of the silver. 
To comply with pollution abatement standards, 
control of emission is also essential. After it is re- 
covered, the ash is further refined by smelting. 

Emulsion stripping. Film strippers are designed to 
remove the residual silver from photographic negative, 
sheet, orVollfilm base. The strippers utilize a chemical 
solution which converts the silver in the emulsion back 
to a halide state. This method is generally considered 
more expensive than reducing the film to ash, but it 
has the advantage of conserving the film base for 
reuse or sale. 



Exercise (609): 

I. What two methods are used to recover silver from 
black-and-white film? 



1-5. Operator Maintenance 

The chemical mixing area of your photo lab is a lot 
like a kitchen. A kitchen is where all the food is pre- 
pared for the hungry people. The chemical mixing area 
where nearly all of the processing solutions are 
prepared. They both must be kept neat and clean and 
all of the utensils must be kept in working order. 

610. Specify procedural characteristics related to 
chemical mixing area operator maintenance. 
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Just like a kitchen, the chemical mixing area should 
have certain areas that are for specific Jobs, such as 
mixing, measuring, and storage. 

Storage. When you store chemistry, there are 
common sense guidelines to follow. Bulk and pack- 
aged chemicals should be stored on shelves or in 
cabinets. Place the heavy items on low shelves and 
the light, less bulky items on the higher shelves. 
Hazardous and caustic chemicals should also be 
stored on the lower shelves in a locked cabinet. 

All of the stored solutions should be marked so that 
everyone knows what is in each container. You may 
mark each storage area also so that you do not store 
fixers with the developers. 

Each mixing utensil should also have a proper 
storage place. Whether it is an A- 1 mixer, a funnel, or 
a stirring rod, each mixing item should be kept in its 
own place. Clean each item before you put it away. 

Measuring. Just like a cook who uses a measuring 
cup, you will use a graduate to measure quantities of 
solutions. You may also have to measure and weigh 
dry chemicals. Chemical weighing balances are pre- 
cision devices and must be protected from damage. 
They should be kept on a clutter-free work surface, and 
once positioned they should be left in place. When you 
are not using the balance, cover it with its plastic cover. 
The individual weights used with the balance should 
be handled with care also. Do not drop them. The very 
smallest weights should be handled with tongs or 
gloved hands to prevent fingerprint corrosion. 

Graduates should be cleaned and properly stored. 
Glass graduates can be cracked or chipped. Therefore, 
check that yours are not broken. A small piece of glass 
in the developer may scratch the film or, worse yet, cut 
your finger. Plastic graduates and containers will not 
break but sometimes they will stretch. A plastic 
graduate that is stretched out of shape will not allow 
you to make accurate measurements. 

You will probably have thermometers in the 
chemical mixing area. These, too, occasionally need 
to be checked. One very accurate thermometer should 
be kept aside and used only for checking the accuracy 
of the other thermometers. You may find a thermo- 
meter which has a separated mercury. If this is the 
case, you can usually fix it by carefully heating the 
bulb. When the separation has expanded into the top 
of the glass tube, remove the heat. This operation will 
generally reunite all of the mercury. 

Use thermometers to measure temperature. Do not 
use them for stirring rods or bottle openers. 

Mixing. Keep the mixing area clean. A spilled 
solution should be wiped up immediately. A wet spot 
on the floor could become a very slippery spot. 

You may have a chemical mixing unit such as the 
A-I Mixer/Distributer. Before you plug in your 
mixer, be sure there are no loose or frayed electrical 
connections and cords. Be sureyour handsaredry and 
you are not standing in a wet spot before you plug 
in the mixer. 

Assuming you did not get fried when you plugged in 
the mixer, your next step is to rinse it out before you 
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start mixing fresh chemistry. This will allow you to see 
if it is working properly and ensure the unit is clean. 
Run the unit in the mix and transfer modes. Drain it 
and begin to mix your chemistry. When you are done, 
rinse it again, using the mix and transfer modes once 
more. 

Clean the external parts of the mixer with a sponge 
and water. Do not scrub stainless steel parts with 
abrasives or scouring powder. This may cause the 
stainless steel parts to rust. 

Holding tanks should have tight-fitting covers, and 
the covers should be in place at all times to prevent 
oxidation and contamination of the solutions. 

As you can tell, operator maintenance in the 
chemical mixing room is generally common sense and 
cleanliness. 



Exercise (610): 

1. Complete the following statements by supplying 
the missing term or phrase. 

a. When you store packaged chemistry, you should 
store the. _ items on the lower shelves. 

b. Hazardous or caustic chemicals should be 
.stored in a _ cabinet. 

c. Once a balance has been positioned, it should be 

d. You can usually repair a thermometer with a 
separated mercury by the bulb. 

e. Bei'^oreyou plugina mixer, besureyour 

are . 

f. To flush out a mixer you should fill it with 

— and then run it in the 

iind modes. 

g. Tight-fitting co\.rs on holding tanks will 
prevent _ and . 
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CHAPTER 2 



Black-and-white Film Processing and Finishing 



AS AN AIR FORCE photographer, you must rcali/.c 
thai the composing and exposing ol a scene is no as- 
surance of a top-notch photograph. The quality of the 
finished print is dependent to a great extent on the 
quality of your darkroom work. A perfectly exposed 
negative is useless if it is fogged, scratched, or reticu- 
lated during processing. It is, therefore, very im- 
portant that you master film processing and finishing. 

E\ery step in the photographic cycle is imponant. 
We don't intend for you to become a "fixer." We want 
you to become an accomplished photographer and 
film finisher. Although we do present methods of per- 
fecting your product with after-the-fact finishing 
techniques, we really intend for you to produce a good 
product on your first try. 

In this chapter, we present the information that will 
lead you toward becoming that accomplished photog- 
rapher. 

2-i. Film and Developer Combinations 

Burns and Allen, Lewis and Clark, salt and pepper; 
these are all well-known combinations. Tri X and 
DK -50, 35mm Plus X and Acufine should also be 
familiar to you. These are film and developer com- 
binations. 

You must know which films and developers are 
compatible because the type of film and developer you 
UNc will have an effect on your final product. Improper 
selection of developer and film will produce unde- 
sirable results. In this section we present the things you 
need to consider when selecting film and developer 
combinations. 

611. Given film, developer, and descriptive uses, deter- 
mine which combinations would produce acceptable 
results. 



There arc many different t\ pes of de\elopers avail- 
able. Each of them is df^sigwed to produce specific 
results. Your problem in ».'Iioosing a developer is to 
pick one that produces a • -uisfactorx' image; one that 
retains most of the values and cont/ast of the original 
scene without the appearance of grain. 

Developers for panchromatic film can be classified 
by the way that they affect the inherent grain si/e of the 
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film being processed. Some developers affect grain size 
more than others. There arc general purpose de- 
velopers that produce medium grain. Fine grain and 
ultra-fine grain developers are also available. The 
whole idea is for vou to match the developer to the 
film. 

You can pioducc a negative with reasonable grain 
si/e by using u general purpose developer such as DK 
50. Finer grain images can be achieved by using the 
same film and processing it in a fine grain developer. 
The problem here 's that you will lose some contrast. 

The size of the grain becomes important when it 
can be seen and is objectionable. The unaided eye 
usually cannot see grain in a negative. It is only when a 
projection print is made from the negative that the 
grain can be seen. A grainy negative produces a "peb- 
bly" look to the printed image. Grainy prints are al- 
most always objectionable and should he avoided. 

The size print that must be made from a negative 
decides whether grain will become apparent in the 
print. Small negatives must be enlarged much more 
than large negatixes to make the same size print. If you 
had two negatives of the .same scene, one 4 X 5 ( 10 X 13 
cm) and one 35mm that were processed in a general 
purpose developer, there would be an obvious dif- 
ference in an II X 14 inch (28 X 36cni) print. The small 
negative would produce much more grain than the 
large negative. I his is because the small negative must 
be enlarged more than the large negative to make the 
same size print. When you enlarge the image, you also 
enlarge the grain. 

The best way to assure a fine grain negati\ e is to use 
a fine grain film, and subsequently process it in a fine 
grain developer. 

Fast films have inherently larger grain and lower 
contrast than slow speed films. It should be remem- 
bered that film de\elopers cannot reduce the inherent 
grain size ol any film, I hey can only pre\ent the grain 
size from becoming appreciably larger. Fine grain 
developers do net enlarge grain size as much as general 
purpose developers. 

When you prepare for an assignment, consider thC 
size of the prints that you must make from the nega- 
tives and then select the film and developer accord- 
ingly. As a general rule, process 120 and smaller nega- 
tives in fine grain developers; process negatives larger 
than 120 in general purpose developers. 




Table 2-1 lists some films, de\elopers, and their 
purposes. Although not by :\ny means eomplete, this 
table should gi\'e you some good st;:rtiiig points and 
general guidelines in Him and de\eloper selection. 



Kxercises (611): 

1. In terms ofconstrast and tone \alues, describe an 
acceptable negati\e. 



2. When is grain si/c most noticeable? 



3. Why does an enlargement from a small negati\c ap- 
pear to be grainy? 



4. Which oi the follow ing statements arc true'.* 

a. 4x5 negatixes processed in D 19 will ha\e high 
cotitrast- 



As illustrated in rigme 2-1. you are likelv to en- 
counter a number of dincrent types oMllms to process. 
Except for l\>laroid, which lias a ^*built-in" proces- 
sing system, you should be able to hand process all of 
the other kinds. Tilm is classified into two broad types: 
sheet film (indi\'idual cut pieces of film) and roll film. 
Let us now bricHy look at how these types of film arc 
processed. 

Sheet (Cut) MIm. Sheet films may be processed in 
eitlier tt-ays or tanks. Although tra\' processing is 
sati.sfaclory, it is recommended for only small 
amounts of film. Normally, tank processing 's more 
uniform for large numbers of sheets. With this 
method, each sheet of film is retained in a hanger, 
which is phiccd into a tank. Regardless of the mcihoJ 
used, great care in handling is necessary in order to 
prevent scratches and to insure even processing from 
sheet to sheet. 

Roll Film. Roll film is processed b\' using spiral 
reels and tanks. 1 he film is wound onto a spiral reel. 
The reel is then placed into a tank for processing. I'he 
key to getting started i.s w inding the film onto the reel 
in the proper manner. 



b. 35mni negati\cs processed in Acufmc will have 
fine grain. 



Kxercises (612): 

1. What is the preferred method of processing lai^ge 
amounts of sheet film? 



c, Pr(xx^ss large negati\es in D 76 to get high con- 
trast. 



2. liow is roll film processed? 



d. Ultra-fine grain can be achicsed in small nega- 
ti\es by processing them in Autofine de\ eloper. 



613. State principles, procedures, and nomenclature 
associated with safelights. 



g t?ncrul purpo'ir d ii ^rdoptfr , 
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2-2. Film Processing 

Most of the film processing done by base photo labs 
is manual film processing. Machine processors are 
available but are only used by labs that do a \ erv large 
volume of w ork- Hand processing is a \ er\' satisfactor\' 
method of processing film, pro\ ided you use stand- 
ardized techniques and the utmost care in handlinuthe 
film. 



612. Distingui,sh between the different types of film 
processing procedures. 
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Safelights for Film Processing. Now that we are 
starting to get into darkroom operation it is im- 
portant to understand the purpose of safelights. It may 
come as a surprise to you that not all darkrooms are 
"dark." Depending upon the material that is being 
handled, it may be possible to ha\c lights on. riiesc 
lights arj called safelights. 

The function of a safclight is to transmit the maxi- 
mum amount of light that can be used safel>' w ithout 
damage to the sensitized materials being handled. 
Since the color sensiti\ it\' of different photographic 
materials \aries, the color and intensity of the light 
must \ ar\ accordingly to be safe. I hereibre, a. photo- 
graphic laboratory safclight is a combinaticMi o( a 
rated light source and the designated filter to protect a 
specific sensitized material, 

Tht, following salelight (liters are the ones most 
commonly use during black-and-white film proces- 
sing (the numbers are Kodak Wratten designations): 
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TABLE 2-1 
RLM AND DEVELOPER COMBINATIONS 



WHEN YOU HAVE 


AND YOU DESIRE 


THEN USE THIS DEVELOPER 
( OR ITS EQUIVALENT) 


SMALL AND 


A GENERAL PURPOSE DEVELOPER 


D 76 
HC 110 
FG7 


MEDIUM SIZE FILMS 
{35mm, 120 ETC.) 


A FINE GRAIN DEVELOPER 


MICRODOL-X 
MICROPHEN 




AN ULTRA FINE GRAIN DEVELOPER 
INCREASED FILM SPEED, OR BOTH 


ACUFINE 
UFG 

MICROPHEN 


LARGE SIZE FILMS 
(4 X 5. 8 X 10 ETC) 


A GENERAL PURPOSE DEVELOPER 


DK-50 
POLYDOL 


FINE GRAIN 


D-76 

Hcno 

FG7 




A HIGH CONTRAST DEVELOPER 


D 11 
D 19 
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CUT FILM 



Fll M PACK 




UNPERFORATED ROLL FILM 



POLAROID PACK 





PERFORATED ROLL FILM 



INSIANT LOAD ROLL FILM 



Figure 2-1. Film packaging. 



Filler No. 



Color 



Use 



1 

lA 

2 
3 
7 



Red Blue sensitive TiIris. 

Light Red Orthochromatic copy rilins. 

Daik Red Orthochromatic Tilm. 

Dark Green Panchiommatic Tilm. 

Light Green Infrared film. 



When using a safeltght, keep the following in mind: 

( 1) Install only the size of incandescent bulb specified 
by the manufacturer. If you use too large a bulb, the heat 
may damage the safelight filter or be too bright to be safe. 

(2) Make sure that the safelight is properly grounded 
and that any wiring is kept far away firom the processing 
solutions. 

(3) Be sure the proper distance exists between the 
safelight and the processing crea. Consult the 
manufacturer's instructions for proper placement. 

(4) Handle the film under the safelight in the correct 
manner. (For example, for processing panchromatic film, 
the use of the green safelight is limited to intermittent use 
or to use only after several minutes of processing in total 
darkness. As always, follow directions in order to insure 
quality results.) 



It is a good idea to perform periodic safelight tests to 
make sure that your materials are not fogged. The test can 
be performed in the following manner: 

(1) Place a sheet of unexposed film on a working 
surface in the processing area. 

(2) Place one or more small opaque objects (e.g., 
coins) on the emulsion and, with the safdights on, leave 
the film for twice the time that it would normally be 
handled. 

(3) Process normally and check to see whether there is 
less density in the areas covered by the opaque objects. 
Less density would indicate fogging of the film by the 
safelight. 

A safelight that causes fogging can be corrected by 
replacing the filter, installing a lower-rated bulb, or 
increasing the distance between the safelight aiid the 
material. 



Exercises (613): 

I. What is the purpose of a safelight? 



60 



EKLC 



20 



2 Si 



2. Match tlic appropriat'-" salclight liltci number in 
coliunn A with the i'pproprlatc lilni in coliuiiii R. 



( \ >/utnn .1 ( o/untn ii 

. ;i. I . (I) OnhtK'lHOinaiic- 

. h. 2. (2) iMliiircd f ilm. 

. L*. 7. {}) hliiL* sciisiii\L* him. 

. d. 3. (4) PiuichrDMiiUic liliii. 



Win' is it important not to use too briuhl a bulb 
with a salchghl? 



614. Kxpluin procedures in usin^ tanks and hangers 
for *lie processing of sheet film. 




l ank dcvciopmcnl is recommended lor processing a 
number of slieets of lihn at one time. I he tanks tilled 
with the appropriate solutions are deep enough to 
completely cover the films. The individual sheets arc 
supported by film hangers. By using the tank method^ 
you will find the solutions last longer and you will be 
more assured of even processing. Figure 2-2showsthc 
equipment needed for lank processing sheet film. 

Loading Sheet Film Hangers. A film hanger is 
simply a channeled frame suspended below a bar. Vhc 
bar is long enough to reach across the lank and allows 
Ihe frame to hang below the surface of the solution 
(see fig. 2-3). The frame has channels on the bottom 
and both sides, as well as a hinged channel across its 
top. Each hanger normally holds one sheet of film. The 
hangers are maniifaclurcd in the normal sheet film 
sizes such as 4 \ 5. 4 x 5 film pack^ 5 x 7. and 8 x 10 
inches. 

The darkroom should be arranged to pro\ide a 
clean loading area. The hangers should be kept on a 
special bracket to be easily reached. Loaded hangers 
can be placed on another bracket. 

For loading, spring back the hinged lop channel of 
the hanger so that the side channels arc exposed. Hold 
the hanger in one hand, and pick up the film with your 
other hand. Insert the film into the hanger so that the 
edges slide into the channels, it mav be necessary to 
tap the back of the film lightly with your fingers to 
make sure that the iilni falls into the bottom channel. 
Spring the hinged top back into place. 

You may prefer this other method of loading. First, 
spruig the top channel halfway back. Next, instead of 
sliding the film into the sides, place most of one edge 
in the left-hand channel and curve the film slightly so 
that the opposite side will spring into the right- 
hand channel. Only a slight drop is then required for 
the film to slide into place. F'inally. snap the hinged 
top closed and give the hanger a slight shake to see 
that the film is free in the channels and has not been 
pinched or buckled. 
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Developing Sheet I'ilm. Once the hangers are 
loaded with fihn, lilt all of them b\ their crossbars and 
lower them into the developer sinuiltancoiisly with the 
starting of the timer. This procedure insures uniform 
agitation and even development. The immersi(Mi 
should be done slowlyand smoothly to prevent splash- 
ing and the formation of air bells. 

Once the hangers arc in the developer, strike them 
sharply against the sides of the tank to dislodge any air 
bells that may have formed. Leave the hangers undis- 
turbed for I minute, and then agitate all of the hangers 
for 10 seconds, following the pattern illustrated in 
figure 2-3, Continue the agitation pattern of 10 
seconds per minute for the remainder of the develop- 
ment lime. 

At about 10 seconds prior to the completion of uic 
development lime, lift the hangers out of the tank and 
allow them to drain. Then transfer the hangers into 
the slop bath and agitate them continuously for about 
30 seconds. Drain them and then transfer them into 
the fixing tank. Continuously agitate them in the fix- 
ing bath for the first 2 minutes and then continue 
agitating on a 10 scconds-pcr-minulc basis for the 
remaining fixing time. Drain the film again and trans- 
fer the hangers to a water rinse, agitating ihcm for 
about one minute -lifting and draining them during 
the last 10 seconds. Transfer the hangers to the hvpo 
clearing bath and agitate for inc first 30 seconds then 
leave the film in the clearing agent for a total of two 
minutes. 

Drain the sheets again and transfer them to the wash 
lank. When washing is completed, remove the hangers 
from the wash lank and immerse ihcm in a film wetting 
agent. Film welling agents reduce the surface tension 
of water so that when the film is hung up to dry the 
water drains off the film surface v/iihoul beading up. 
This prevents the occurrence ol water spots on the 
dried film. No agitation is required in the welling 
agent and the film can be removed alter one minute. 
Renun e each sheet of film from its hanger and hang 
the film up to dry. 



Exercises (614): 

I. Why is tank and hanger processing of sheet film 
bettei than tray processing? 



2, How does a film hanger work? 



3. In what manner should the hangers be immersed in 
the developing tank? Why? 



4, liriefiy explain the pattern lor agitating film. 



5, What chemical solution is the film immersed in 
alter fixing? 



615. Kxplain procedures used in the reel and tank 
processing of roll film. 



Developing Roll Film. It is far more convenient and 
reliable to develop roll film in a small lank than in a 
Iray. The design, detail, and construction differs some- 
what among the various manufacturers* models of 
tanks, resulting in differences in loading and use. 
Generally, the basic unit, as ilh.Uraled in figure 2-4, 
consists of a spiralcd and grooved reel to hold the 
film, a lank with a light-tight cover, and a filler cap. 
Each reel is constructed for a specific si/e roll of film. 
The lank lop permits pouring the chemicals in and cut 
in the light. Normally, all the parts arc made out of 
slainless-sleel or plastic, 

The proper loading of the film reel in total darkness 
is one of the most important steps and a challenge to 
the beginner. First, make sure that both the reel and 
your hands are clean and dry before loading. Then re- 
move the film from the casselie (35mm or 70mm) or 
separate it from the paper backing ( 120 or 220). Fhc 
film must be handled by its edges in order to prevent 
fingerprinting and scratches, (When working with 
35mm, the tongue ol the leader must be cut off to make 
a square end prior to loading,) Next, attach the film to 
the core of the reel, with the emulsion facing inward. 
Turn the reel while applying a gentle pressure with the 
thumb and forefinger on the edges of the film. This 
pressure will produce a slight curl in the film and al- 
low it to pass between the grooves of the reel. Apply 
enough tension to the film so that it ^\ ill not skip 
grooves. However, excessive tension can cause the film 
to overlap in the grooves, ( This skill is best practiced 
in the light a few times with dummy film,) 

Once you have the reels loaded properly, you can 
think about processing. Although all tanks have pro- 
visions for pouring in the solutions after the film is 
inside, it is best to have the tank already filled with 
developer. This prior preparation insures more e\en 
development. Start the timer, place the loaded reel in 
the lank, put on the top and cap, and then briskly 
agitate for a few seconds to break any trapped air bells, 
(Once the lop is on, the remaining steps can be done in 
the light.) You then continue processing for the re- 
quired time with the correct agitation. 

During the last 10 seconds of the developing time, 
the solution can be poured out of the tank through the 
light-trapped pouring hole, l"ill the tank with wateror 
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f-iguro 2-3. Sheet film agitation. 



slop-balli solution and agitate lor 30 seconds to a 
minute. Then pour out tiie solution and pour in tlic 
fixer. Agitate the film continuously for I to 2 minutes 
and then agitate the film at required intervals during 
tlie remaining fixing time. Pour out the fixer and wash 
the film by removing the tank cover and running a 
continuous stream of water into the tank for about 20 
minutes. Once the washing is completed, bathe your 
film in a wetting agent such as "Photo-Flo" prior to 
drying. This technique reduces the chance for water 
spots. Also, when drying roll film, make sure that you 
use a clip at the free end to prevent curling. 



2. Why is it important to fill the tank with developer 
solution prior to dropping in the reel? 



3. How can you help prevent curling when you are 
drying roll film? 



Exercises (615): 

I. Why is it important to apply just the right amount 
of tension when you are loading roll film on a reel? 

616. State the relationship of time and temperature to 
fiim development. 
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Figure 2-4. Stainless slccl roll film lank and reel. 



Time/Temperature Factors. Manv factors must be 
considered if you want to insure correct film develop- 
ment. Two of these are the time of development and 
the temperature of the developer. 

Control of the processing time and developer 
temperature is essential to correct processing. If the 
film is developed for too short a time or at too low a 
temperature (or a Combination of the two), a weak 
low-density negative will result. Underdevelopment 
causes a loss of detail in the shadow portion of the 
negative and reduces contrast. On the other hand, if 
the negative is developed for too long a period or at 
too high a temperature (or both), the result is over- 
development. An overdeveloped negative has useless 
density, blocked up highlights, and too much contrast. 
By following a time/ temperature chart (illustrated in 
fig. 2-5) supplied with your film or chemicals, vou can 
establish the correct combination that will produce 
printable negatives. (NOTE: The exact processing 
time will also be affected by your method of proces- 
sing. Make sure that the time/ temperature chart you 
use applies to the type of film and processing method 
you are using.) 

^Normally, temperature is maintained at 68^ F., 
(20"" C.) and the time of development is varied to pro- 
duce the desired results with the particular film/de- 
veloper combination. There are several reasons for 
this standardization. At a temperature of 20^ C. the 
gelatin swells sufficiently to allow adequate penetra- 
tion of the developing solution without softening to 
the point where the emulsion is easily damaged (which 
occurs at higher temperatures). Temperatures lower 
than 20*^ C. tend to slow development excessively. 



ERIC 



Only when time is of the utmost importance are high 
temperatures used. (High temperature processing is a 
feature of machine, rather than hand, processing.) 

When you know the time temperature relationship 
for a given film , developer combination, processing in 
total darkness is relatively simple. You adjust solu- 
tions to the prescribed temperature and then process 
for the required time. Assuming proper exposure, 
time /temperature processing can consistentlv pro- 
duce satisfactory results. 

Time / temperature processing is a giant step over 
the old inspection method. The inspection method 
required checking the negative densitv under an ap- 
propriate safelight. This called for a very experienced 
eye in order to obtain consistent results. However, this 
older method is still used in the processing of some 
copy films. 
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Myurc 2-5. Sample time temperature chart. 



BEST COPY AVAILABLE 



All solution temperatures (developer, rinse, fixing 
bath, and wash) should be as near to eaeh other as 
possible. If there is eonsiderable differenee in the 
temperatures between solutions, the emulsion is sub- 
jeeted to exeessive expansion and eontraetion, which 
may eause it to wrinkle or crack. This effect is called 
reticulation. Normally, this permanent defect renders 
the negative useless for printing. 



Exercises (616): 

Complete the following statements relate' 'o time 
temperature factors in development; 

1. During development, negative densit\' increases 

with both and 

increases. 

2. An overdeveloped negative has 

density. 

3. The normal development temperature is 

4. High processing temperatures can cause excessive 
of the emulsion. 

5. rime temperature processing is more reliable than 
the method. 

6. If there are wide differences in the temperatures of 
processing solutions, you may get . 



617. Describe the principles and techniques of the 
hand agitation of film. 

Agitation. As we discussed different methods of 
processing we have indicated the need to agitate the 
film in each processing step. The technique n{ agita- 
tion is therefore very essential. 

The act of moving a photographic film in a proces- 
sing bath or moving the bath relative to the photo- 
graphic material during processing is called agitation. 
The purpose of agitation is to cause a more rapid ex- 
change of the used solution absorbed into the film and 
the fresh solution from outside the film. 

During development, the fully exposed areas of the 
film (highlights) exhaust the developer faster than the 
middle tones or shadows because there is a higher per- 
centage of exposed halides to be reduced. If there is 
not adequate agitation, the highlights will not be as 
fully developed, relative to the middle tones and 
shadow areas. For the same reason, the middle tones 
will not be fully dL\ eloped. The result is an underde- 
veloped negative that lacks a good tonal scale, detail, 
and contrast. Over-agitation causes the opposite 
problem. Overdevelopment increases contrast and 
blocks up the highlights. Proper agitation, as recom- 
mended by the developer instructions, insures an ade- 
quate exchange of fresh for exhausted developer, 
which results in adequate detail, contrast, and tonal 
range. 

While we ha\ e emphasi/ed the importance of agita- 
tion in the developer, correct agitation is important in 
each processing step in order to insure a continuing 
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exchange of fresh for exhausted chemicals over the 
film surfaces. 

Methods of Agitation, t hough we have mentioned 
agitation as we discussed each method of processing, it 
is a good idea to review the different types of tech- 
niques that can be used. 

Ai^itatiofi ofshcct film in a tray. If you are proces- 
sing only a single sheet, one good agitation method 
is to tilt the tray so that the solution accumulates at one 
end. Slide the sheet of film emulsion up in at the op- 
posite end of the tray and as you do so, level the tray so 
that the solution copies in over the sheet of film. Then 
agitate by rocking the tray, lifting each corner of the 
tray in a rotational sequence starting with the lower 
left end and going to the lower right, upper left, and 
upper right. This rotation insures an adequate cascade 
effect over the film. Tray agitation is normally con- 
tinuous except for the latter stages of fixing. 

When you are processing a number of sheets of film, 
the above method will not work. Instead, you transfer 
each sheet, emulsion side up, into the tray, making a 
stack. Then you rotate each sheet from the bottom to 
the top throughout each step. Because this method 
requires constant handling of the film, care must be 
exercised in order to prevent scratches. Practice hold- 
ing the film by its edges to reduce the chance of harm. 

Agitation of sheet film in a tank. First, make sure 
that you are not trying to develop too many sheets at 
one time. There should be adequate space around each 
hanger in the tank. Once you are rqady to agitate, fol- 
low these steps (review fig, 2-3): 

(1) Lift the batch of hangers straight up out of the 
solution, l ilt them almost W to the left. Return the 
hangers to the sc'jtion. 

(2) Lift the hangers out again, and then tilt them 
almost 90° to the right. Return the hangers to the solu- 
tion. 

Normally, agitation in tanks is 10 seconds of every 
minute or 5 seconds of every 30 seconds. 

Roll-filn} rank (limitation. Tank agitation of roll film 
follows the standard tank pattern of 5 seconds every 30 
seconds or 10 seconds every minute, the exact method 
depending on the film/ developer combination. The 
method of agitating the tank depends on its construc- 
tion. By following the directions, you will get proper 
results. Normally, a roll-film tank isagitated by invert- 
ing it and then returning it to the vertical several times. 



Kxercises (617): 

1. What is the purpose of agitation? 



A lack of adequate agitation in the developer causes 
what kind of negative? 
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3. How can you agitiitc several s fleets of film in a tray? 



Why should glass mounts be used for slides? 



4. What is the basic difference between tray and tank 
agitation? 



618. Briefly explain how to produce a black-and-whito 
positive. 



2-3. Film Finishing 

Each step in film processing is vital and must be 
done properly, fhe final steps that make developed 
negatives permanent and usable are washing, drying, 
and retouching. l.et\s now cover each of these steps 
individuallv. 



Processing Black-and-White Positives. The purpose 
of makinga black-and-white positive (transparency) is 
to obtain an image that is viewed by transmitted hght 
instead of reflected light like a print. The steps neces- 
sary for processing black-and-white positives are 
identical to that used for negatives. The only difference 
is the type of film/developer combination that is used 
to obtain the image. 

Black-and-white slides can be made by printing on 
film. Fine-grain positive films, like Kodak's Commer- 
cial Film 6127 or High Contrast Copy, are the best 
emulsions. Your black-and-white original negative is 
then contact printed onto the copy film. (We shall 
discuss contact printing in greater detail later in this 
volume. For the time being, we'll state that contaci 
printing requires only that the negative and the film be 
held together emulsion to emulsion and that the film 
be exposed by passing light through the base of the 
negative. A contact printer, which is used to df^ this, is 
essentially a box that contains a lamp, a piece of glass 
upon which to put the materials, and a lid to hold them 
flat together.) The film is then developed according to 
directions, like the following: 



F'^m Development 
High Contrast Copy 0-72 diluted 1:1. 6 

minutes at 68° H 
(Tank -intermit- 
tant agitation^. 
Kodak 6127 DK 50. 2 minutes at 

68° y (Tray ron- 
stant agitation). 

After processing, the film is iixed, washed, and 
dried. After drying, the filn^. h cut and then mounted. 
Glass mounts should be used so that the iili.- will not 
buckle under the heat ,)f the projectr r. 

Exercises (618): 

1. Briefly outline how a black-ano-white positive can 
be made from an originr.l nL.uative. 
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619. Complete statements regarding the principles 
and techniques of proper film finishing. 

At this point in film processing you have taken vour 
film through the development, fixing, and hypo clear- 
ing steps. If you did these steps properly you have a 
good-looking negative or group of negatives. Vo make 
those images permanent, the film must leeeive ade- 
quate washing. There are many different methods that 
can be used to wash film depending upon the appara- 
tus that you have available in your lab. Film must be 
washed to remove the byproducts of fixation. If these 
byproducts aie not removed they wi'l eventually stain 
the negative making it unusable. 

Washing Methods. Sheet film is washed according 
to the equipment used to process it. Sheet film proc- 
essed in trays is washed in a tray, and sheet film proc- 
essed in a tank is w^ashed in a tai'ik, etc. Small amounts 
of sheet film can be easily washed in a tray. The factors 
that affect wash time are the amount of film to be 
washed and how rapidly the water is exchanged in the 
washing vessel, A simple methcxi of tray washing is to 
place a water hose in a tray allowing it to fill up and 
overflow. The film is placed in the tray of water and 
the rate of water flow should be enough to completely 
exchange the water in the tray every three minutes for 
a total of ten exchanges of water. The film being 
washed should be agitated every few minutes !o keep 
individual sheets from adhering to one another. A bet- 
ter method of tray washing is to use a tray siphon. This 
apparatus siphons water from the bottom of the tray 
and lets fresh water in at tlie top. This is moreeffective 
because byproducts of fixation tend to migrate to the 
bottom of the tray. 

Sheet film that has been processed by the hanger 
and tank method may be left in the film' hangers for 
washing. A wash tank the same si/e as other proces- 
sing tanks is used. The wash tank should ha\ e an outlet 
or outlets on the lower sides of the tank to carry out 
fixer-laden water. Some special wash tanks are avail- 
able with a sliding giite which opens up one side of the 
tank from the bottom to allow water out. The gate can 
be opened to any position allowing you to control the 
outflow. Hard rubber tanks lor was'hing can be made 
more efficient by drilling a series of small holes alonu 
the lower sides of the tank. 
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With either method, you must make sure that the 
negati\es are separated so that a sullieient amount of 
iVesh water reaehes all areas ofeaeh negative. Keep in 
mind that the tray method can usually handle only a 
few sheets of film at a time. 

Roll film may be washed by remo\ ingthe tank eo\er 
and running a stream of water into the tank. You 
should insure that the tank is emptied e\ery few 
minutes so that ehemicals are not colleetingat the bot- 
tom. A very efficient method is placing the reel into a 
specifically designed roll-film washer which eon.sists of 
a tube in which the reel is placed and through which 
water is forced in at the bottom. 

Regardless of the method you use, plan to wash 
your film at least 20minutes unless othcrwi.sedireeted. 

Kxercises (619): 

!. If hyproduets are not rcnuned from the film during 

the wash they will the negati\e. 

2. Small amounts of sheet film can be washed in a 



3. I- actors that affect wash time arc the 

of film to be washed and 

the water is exchanged. 

4. Water How should be enough to exchange the 
water in a tray every minutes. 

5. Your film should be washed for at least 

minutes. 



620. Briefly explain the purpose and use of wetting 
solutions. 

The proper use of a wetting solution insures that 
vour ncgalix'cs will dry properly. Let U:' sec how they 
work. 

Purpose of Wetting Agents. After washing, water 
often drains from film in an irregular manner, clinging 
to both the emulsion and base sides in drops, streaks, 
and uncN'cn patterns. If such partially drained or in- 
completely wiped films arc subjected to vigorous dry- 
ing conditions like hot air blasts or intense radiant 
heat, the areas under these streaks and drops of water 
dr>' much more slowly than the surrounding lllrn. The 
swollen gelatin at these points is thereby subjected to 
stresses and shrinks unevenly, changing the density of 
the silver image. Even when surplus water is removed 
from the emulsion side, if drops of water remain on the 
base side, drying of the emulsion immediately opposite 
the water spots is retarded and drying marks may re- 
sult. 

Welting agents lower the surface tension of liquids, 
thereby breaking down droplets of water. The film will 
thereby dry faster and mo re evenly. The common com- 
mercial wetting agents that are designed for photo- 
graphic use include Kodak Photo-Flo, Edwal Kwik- 
wel, and Pako Pakowett. 

Proper Use of Wetting Agents. A typical method is 
to bathe the film after washing for about 2 minutes in a 
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2~percent solution of the wettingagent. The exact con- 
centration depends on the product being used. (About 
a Liuartcr of a cap full of Photo-1- lo in an S x 10 tray of 
water is sufficient,) Do not use too much wetting 
agent, as this ean cause stains or a scum to lorm. Once 
the film has been bathed, drain it and sponge ofi the 
excess liquid. 



Kxercises (620): 

1. W''h\' siiould film be bathed in a wetting solution 
prior to drying? 



2. Explain how to use a wetting solution. 



621, State principles and procedures related to film 
drying. 



Drying Film. Film drying is a simple task, but there 
arc some important factors that afi'cct film drying and 
you should be aware of them. I here arc two ways to 
drv film. One way is through natural ex aporation and 
the other way is forced drying. We can relate drying by 
natural evaporation to hanging a load of wet clothes 
outside to dry. Wc have to depend upon the prcxailing 
weather. If it isa warm, dry, sunnyday, the clothes will 
dry \erv quickly. Howe\cr, on a drab, cold day it will 
take a long time to dry them. Hanging your film up to 
dry in the lab and letting nature take its course will 
require at least 30 minutes or longer. There is no way 
to accurately predict how long it will take for the film 
to drv, because just as in drying clothes, drying time 
depends upon air temperature, rclati\e humidity, and 
air circulation. 

The proper method of drying your film by natural 
e\'aporation is to suspend the film on clips attached to 
a line. The room that you use to hang up your film 
should be as clean as possible and away from high 
traffic areas where the moving about oi people causes 
dust to be stirred up. WMicn film is .still wet, it is very 
susceptible to du.st. Dust landing on the film during 
drying will adhere to the film emulsidn and become 
embedded. 

The drving time for film can be reduced if you have a 
warm circulating air enx ironment for your film. A film 
drver provides this cnx ironment. Heated air can ab- 
sorb more moisture and when the air is circulated 
around the film it reduces drying time. Film dryers 
arc needed in areas where the relati\e humidity is high 
and also when you must dry your film quickly for a 
rush requirement. 

Figure 2-6 shows a typical film dryer in the Air 
Force inventory. It is es.sentially an enclo.sed cabinet. 
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Figure 2-6. Typical film dryer. 
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Opening one of the doors to the cirvm.g chamber re- 
veals strands of wire at the lop of the chamber with 
film clips attached. There is a ihermosialically con- 
trolled electrical heating element below the tloor of the 
dr>'ing chamber. An air intake with an in-line blower 
draws fresh, filtered air into the bottom of the cabinet 
and across the heating element. The warmed air is then 
distributed throughout the drying chamber and it 
finally vents througli the top of the dryer and can he 
exhausted to the outside of the building. 

Use the following procedures whenever using a film 
drying cabinet to dry film, 

(1) Hang your wet film up and squeegee it in the 
conveiuional manner, 

(2) Turn the main switch to ON (fig. 2-7), 

(3) Set the thermostat (fig, 2-7) to the desired 
temperature. This should not be higher than 125° F. 
(52° C), 

(4) When checking on the condition of your film 
during drying, always turn the blower motor off before 
opening the drying chamber doors to prevent dust 
from being ingested into the drying chamber. 

Drying Problems. The primary problems of dr>'ing 
that you should guard against are uneven drying, dust, 
scratches, and emulsion damage due to using too 
much heat. It is important for you to keep in mind 
that warm air, not hot air, should be used to dry your 
film. Also consider the weather conditions. In humid 
weather, film will take longer to dry. If the air is dry, 
you probably don't need to use any heat. Try drying 
your film with the thermostat at its lowest setting and 
let the circulating air in the drying cabinet dry your 



fihii. You will be pleasantly surprised at what good 
circulation of the air will do. If your film is dried with 
too much heat, it will curl excessively making your 
negatives very difficult to handle when you print them. 

Never leave your films in their processing hangers or 
reels to dry, because you will get uneven drying and 
drying marks. Always use metal clips at the bottom of 
roll films to prevent them from curling up during diT- 
ing. Use the weighted, stainless steel type specifically 
designed for this purpose because they do not rust. 

Dust and water spots on the film after drying are 
frequently encountered problems. Sometimes dust can 
be removed with a camel's-hair brush, but often it 
becomes imbedded in the emulsion. Re wash and dry 
the film if necessary. Water spots are circles or streaks 
of plus density and they usually cause permanent dam- 
age to the negative because they cannot be washed out. 
The best cure for these problems is prevention. Water 
spots can be avoided if you always use a wetting agent 
and carefully squeegee your film before drying, 

Kxercises (621): 

1, How can you keep roll film from curling up during 
drying? 



2, In dry climates how should you set the controls of 
your tilm dryer? 




Figure 2-7, Film dryer controls. 
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3. What procedure would you use if \'ou lound dust 
on your negatives after drying? 



4. What three factors control the rate of film drying? 



5. What problem does the excessive use of heat during 
drying cause? 



6. Why are water spots a serious problem? 



622. State the purpose and indicate basic techniques of 
opaquing negatives. 



Opaquing. The technique of opaquing is the act of 
covering undesirable portions of a negative with a 
light-blocking dye called opaque. When this pro- 
cedure is used, the opaqued portions of the negative 
do not produceany density and are therefore white in a 
print. This technique is most often used to finish copy 
negatives to eliminate unwanted pinholes and low 
density areas. 

Opaquing Techniques, There are two basic types of 
opaque that can be used. One type is number la red 
dye which is effective for blocking out backgrounds. 
The other is a water-soluble pigment, either red or 
black, that is good for eliminating localized low den- 
sity areas such as pinholes and scratches. To opaque 
a negative you must have the proper working surface 
where the light comes from beneath the negative. A 
contact printer. X-ray lightbox, or plotting table are 
all equally effective for use as a working surface. To 
prevent eye fatigue, you should block off any light 
around the negative. 

When using la dye, saturate a cotton swab to about 
half its length with the dye and apply it to the emul- 
sion side of the negative, outlining the parts of the 
negative that you want to retain. Work slowly to allow 
enough time for the dye to absorb into the emulsion. 
With practice you will gain the experience to ac- 
curately outline the image. Sometimes it is necessary 
to block both sides of the image if the area you want to 
block is very thin in the negative. Very small areas can 
be dyed using a mapping pen. It is also common prac- 
tice to outline the image with a mapping pen then 
finish the job with a cotton swab or artist's h. 

Opaquing with I a dye is permanent and must there- 
fore be done very carefully. Errors can be removed if 
done quickly with a cotton swab and clean water. If 
you cannot completely remove the dye with this 
met: od try a lO-percent solution of sodiumsulfite. All 



the dye can be removed completely hv soaking the 
negative in the lO-percent solution followed by wash- 
ing and drying. 

When using water soluble opaque, water can be 
added to make it the desired consistency. It has the 
ad /antage of covering in one application. Use a small 
artist's brush to apply it and then only to the base side 
of the negative. This opaque is highly water soluble 
and can be washed off in water. 



Exercises (622): 

1. What is the purpose of opaquing? 



2. Complete the following staiomcnts 

a. A pinhole that is opaqued on the negati\e ap- 
pears _ on a print. 

b. Opaquing with water soluble opaque is done on 
the side of the ncgati\e. 

c. When you want to block a negati\e with a single 
application use . 

d. A 10 percent solution of will 

remove la red dye from a negative. 

623. List the factors to look for when selecting nega- 
tives to be printed. 

All of your work that went into exposing, proces- 
sing, and finishing your negati\ es come to a halt when 
you must select the negative to be printed. Your super- 
visor will probably do this more than you. Howc\er, 
you should know what the supervisor'looks for. 

Focus. Obviously your negative must be in focus. 
Contrary to certain popular beliefs, there is no focus- 
ing solution. 

Exposure. Your negatives must be properly ex- 
posed. Given a choice of over and underexposed nega- 
tives, choose the overexposed one. Underexposed 
negatives will not yield enough detail in the shadows 
to produce a good print. 

Defects. .Scratches, pinholes, dust, curl; anything 
that will detract from the printed image should be 
avoided. Choose the negative with the least number of 
defects. (Assuming you have to choose one with any 
defects at all). 

Contrast. Choose the negative with the correct 
contrast. The negative should ha\e a full range of 
densities. This should include the highlights, shadows, 
and middle tones. 

Grain. If you processed your film properly you will 
not have too much grain. Remember that as Vou en- 
large a negative thegrain becomes more objectionable. 

Identity. Tho.se people or objects in the scene must 
be identifiable. Don't .select a negative that will not 
produce identifiable subjects. 

Pleasing. The g xil of printing is to produce a pleas- 
ing picture. All vM* your .selection factors must be based 
on whether the resulting print will be pleasing. 
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Kxercises (623): 

I. List ri\e taelors you tniist cotisidci when sclcclinu 
tv.*iiali\es for printing. 



2. What is ihc iiliiniatc taclor loconsidci when select- 
ing ncgi;*i\cs for printing? 



2. On u hat pan of a ne>»ati\e should you letter/ 



3. What would he tiu' lumiber ot the third e.xposiuc on 
a strip of 35nim negatives if tlie first exposure was 
number 307? 



624. State principles and facts about lettering nega- 
tives. 



In Volume I \veco\ ered Icliering of neuali\es quite 
brictly. \Vc go a little deeper in this section. 

Remember that AFR 95 4. Aiuiiovisual Records 
Disposition Program is the regulation that gox erns the 
lettering ot negatives, it gives the following informa- 
tion: 

(1) Letter in the widest clear maigin on the base 
side. Information, starting from the left, must include, 
photograph number, calendar year, exposing unit, 
and classification. 

(2) Numbers are assigned in sequence starting with 
number I on the first day of the calendar year. 

(3) Exposures that are part of a sequential roll may 
be identified by adding, to the initial number for the 
first exposure, a letter suffix for each succeeding ex- 
posure in the sequence. 

(4) For 35mm negatives in strips, assign the iden- 
tifying number to each strip of four to six exposures. 
Write the number on a clear margin of the first ex- 
posure or on an attached leader or titling strip. 

Regardless of the size of the negative do not letter 
on an important part of the negative. 

Lettering can be done by freehand or by mechan- 
ical lettering devices. The whole idea is to make sure 
that the writing can be read. 

You can use permanent or water based ink. The ad- 
vantage of each is the disadvantage of the other. Perm- 
anent ink cannot be washed off, either purposely or 
accidentally. Water based ink can be washed off if you 
make a mistake. 

Your lettering procedures should be done on a light 
table. Just as in opaquing, you should block off the 
surrounding light to reduce eye fatigue. You must also 
wear cotton gloves to protect the negatives from 
fingerprints. 

After each lettering session, clean the pen(s) and 
work area. 



Exercises (624): 

I. Which regulation gives you lettering guidelines? 



4. What is the ad\antage of using water based ink to 
letter negati\es? 



5. Wh\ should N'ou w ear eotton ulo\es u hilc \ou are 
lettering".^ 



625. Indicate principles and techniques applicable to 
the handling and storage of negative material. 

Handling and Storing Negative Material. Can you 

afford to have your precious negatives lie around after 
\our efforts in shooting, processing, and finishing? 
Proper handling and storage of your negatives is just 
as important as carefully loading yc.urcamera to begin 
the photographic process. 

Storage Problems. Moisture, strong light, and heat 
can damage any film. Processed films should therefore 
be stored on the main tloors of buildings, never in 
basements, which may be damp, nor in attics, which 
may be hot. A relative humidity of 25 to 50 percent and 
a temperature of TO*^ F.(2I° C.) or less are best. It must 
be emphasized that high relatix e humidities are more 
dangerous than high temperatures because of the pos- 
sibility of fungus growth. In localities where inside 
relative humidities of 60 percent or higher prevail, it 
may be advisable to build a moisture-proof box in 
which to store a film collection with silica gel. The box 
should be provided with a rubber gasket to make a 
tight-closing lid, and the films should be arranged to 
permit adequate circulation of air within the box. 

To prevent physical damage, film ^.hould never be 
touched with the fingers except at theed^es. Sheet and 
roll-film originals should be kept in the transparent 
sleeves designed for storage purposes. If much 
handling is required, it might be wise to make dupli- 
cate negatives and keep the original master on file. 

Exercises (625): 

1. What are three conditions that are likely to cause 
damage to film? 
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2. l ilni should he sioicd at whiii rcliiiivc huinidilv 
levels? 



3. High relative humidilN can ciuise whiU kind ol lilm 
problem? 



4. What should be done il there niust be extensive 
handling of a pai tiLular sheet ol lilni? 



2-4, Operator Maintenance 



626, Complete a series of statements about operator 
maintenance of film processing and finishing facilities. 



Many of the tasks you perform in processing and 
fmishing film are tasks that maintain the service- 
ability of the equipment and facilities. 

When you first start to work in a particular section 
of a lab. take a look around you and familiarize your- 
self with the total layout of your work environment. 
No two laboratories are exactly alike because this 
depends on their mission and the types of end products 
required. However, certain things are common to all 
processing darkrooms. Every darkroom should have a 
dry side and a wet side. The wet side is the processing 
sink and the chemistry involved. The dry side is a work 
surface where unexposed film is loaded into Tilm 
holders and cassettes and exposed Tilm is down loaded 
and prepared for processing. 

A big part of operator maintenance is cleanliness. 
Leave the processing room in the condition that you 
find it. That is, it should be clean and all equipment 
that you used should be returned to its proper storage 
place. 

A typical film processing room will have shelve:> or 
wall racks at the back or above the work surface for 
storage of film hangers and reels. When selecting the 
required number of reels or hangers that you will need 
to process a batch of film, inspect each of them for 
damage that could give you difficulty in loading in the 
dark. A bent film reel is almost impossible to load and 
a film hanger with a missing retainer clip could cause 
film to fall out during processing. Set bent or broken 
items aside and turn them into your supervisor or 
maintenance personnel. A bent reel can sometimes be 
straightened but usually needs replacement. An ad- 
vantage to storing reels and hangers out of the way is 
that they are less susceptible to being damaged. 

Another part of processing that is considered main- 
tenance, is the proper use of control charts and logs. 
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Many labs do not replenish their solutions beeause of 
low \isaL»e. 

Instead, ihcy use a ehart whieh adds development 
time io the process for eadi succeeding hiUeh ol film 
processed. The amount ol time lo be increased de- 
pends on the st|Uiue iootage ol lilm previously proc- 
essed. You are lesponsible lor adding up the total 
square Iootage ol lilm you are [Processing and iidding 
it to the ehiut. 

Also, don't iorget to iill out your part ol'the w. ' 
ret|uest on lilm processing. 

Now let's go over to the wet side of the [Processing 
room and talk about what nn st be done. 

Hacli deep tank has a floating lid which prevents 
oxidation of chemicals while they are not in use. Re- 
place these lids after processing. The process ther- 
mometer should be rinsed in water after checking solu- 
tion temperature and returned to a secure place. Roll 
lilm tanks, reels, and processing hangers must be 
rinsed in running water after processing. Allow them 
to air dry naturally or a ciuicker method is to place 
them in tlie bottom of the film dryer and let them dry 
along with the film. Hand drying with cloth or paper 
towels should be avoided because they leave lint on 
the equipment. 

While you are waiting for your film and reels todrv. 
wipe down the sink backsplash and the outside of any 
processing' tanks with a damp sponge rinsed out often. 
Wipe down the work surface also. 

Most labs make it a weekly practice to thoroughly 
vacuum the Hoors. work surfaces, and ledges that can 
gather dust. I his is also the time for discarding used 
chemistry and refilling the tanks with fresh solutions. 
Be sure that you thoroughly clean each tank of any 
residue before refilling them. Refill each tank so taa't 
film hangers will be completely submerged when in- 
serted into them. 

A word of caution on stainless steel. Never use an 
abrasive, such as scouring powder or steel wool to 
clean stainless steel because it will rust. Most marks 
are easily removed by using warm water and a sponge. 
For stubborn marks use a non-abrasive cleaning pad. 

The film dryer is easy to maintain. Wipe down the 
dryer interior with a damp sponge once a week. Check 
the air intake filter often and replace it when neces- 
sary. This filter is the same design as a furnace filter. 
It can be removed by lifting the loose panel which 
serves as the Hoor to the dryer interior. 



Exercises (626): 

1. What is the purpose of Hoaling lids for processing 
tanks? 



2. How should processing reels be cleaned? 
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3. What should be used to clean stainless slccl ctjuip- 4. Where is the air liller lor lilni drying cabinet lo- 
ment? cated? 
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CHAPTER 3 



Black-and-white Printing 



THE FINAL OU VCOME of your work will be a print. 
So far we have covered exposure, composition, camera 
assignments, and a multitude of photographic woes. 
Now it is time to make the final print. If you will 
pardon our boldness, let us say thai the proof is in 
the printing. 



3-1. Preparing To Pflnt 



627. State the principles underlying specific darkroom 
procedures and equipment for printing. 



The location of the darkrooms depend on the avail- 
able space and the type and amount of work to be 
accomplished. However, it is obvious that even a small 
room that is well arranged is an aid to production, 
whereas a rambling place that is too large is time- 
consuming. Furthermore, there is less waste, the work 
is less tiring, and personnel are less likely to have 
accidents when a standardized procedure is set up and 
closely followed. Hence, the exposing, developing, 
rinsing, fixing, and washing of prints may proceed 
from left to right, or vice versa, but a definite routine 
should be established. 

Darkrooms should be provided with adequate fresh 
air, and the stale and noxious air should be withdrawn 
by power blowers installed in the walls. It is also im- 
portant to maintain darkn m temperature around 
70^ F (2P C). This temperature not only provides a 
comfortable environment to work in but also is a great 
aid in keeping the solution temperatures at the right 
level. 

The sinks should be centrally located to save un- 
necessary steps and time. They should be large enough 
to hold the largest trays. Tray racks may be placed 
over the sinks so that any liquid that may splash or 
spill out runs into the sink and is disposed of through 
the drain. 

Hot and cold running water is absolutely essential. 
There should be a number of convenient outlets. In 
addition, there should be a water mixing valve for 
controlling the temperature. 

Darkroom Equipment. The carefully planned print- 
ing room should contain the following materials and 
equipment properly arranged so that the flow of work 



moves easily from one stage to another: a contact 
printer or projection printer (or both, etc.), an easel, 
safelights, a sink and trays for the solutions, graduates 
for measuring and mixing solutions, a thermometer, 
towels, at least two pairs of print tongs, an interval 
timer, and a wall clock with a sweep-second hand. 
(This list is not exhaustive. There should also be suit- 
able multiples of this equipment, depending on the 
number of workers in the lab.) 

Trays. There should be five trays arranged in the 
sink so that prints can be processed in orderly progres- 
sion from developer, stop bath, first fixer, second fixer, 
and water tray. The water tray can hold the prints until 
they can be placed in the mechanical washer. The 
trays should be a minimum of 1 1 x 14 inches (28 x 
36 cm) for convenient use in processing 8x10 prints. 

Timers. Most printing rooms contain two types of 
timers: a large clock with a sweep-second hand and 
interval timers connected to the contact and projection 
printers. 

The clock timer most often has a black background 
with a luminous dial (Gra-Lab type, etc.). The dial has 
a I-second graduation and a large sweep-second hand. 
It is normally located on a shelf over the developing 
tray. It should be used to time each step of the process. 
(Make sure that the clock is properly maintained. 
Through use and abuse, the clock can become inaccur- 
ate or cease to have a smooth sweep-second hand.) 

There are a number of models of interval timers 
used to time the exposure when printing. Some are 
built into the printer and others are connected elec- 
trically. However, all work on the same principle. The 
exposure time is set by moving a pointer to the desired 
time on the dial; the exposure button is pressed and 
the printing paper is exposed for the given time. When 
making a number of prints from one negative, this 
precise timing of exposure will insure greater uniform- 
ity of results. A FOCUS button is also provided on 
the timer to permit the operator to have the printing 
light on continuously to view the image for focusing 
and composition. 

NOTE: Remember that good laboratory safety re- 
quires that ali electrical equipment be properly 
grounded. Many a technician has received quite a 
shock by simultaneously touching a printer and inter- 
val timer when they were not properly grounded. 

Print tongs. ' *ost technicians like to use print tongs 
to handle the print during processing. This technique 
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eiiniinatcs tlic need to liandic tlie print witli possible 
hypivslained liands tliat ean cause those unsightly 
wliite ringerprini marks and rcijuire tlie print to be 
done over. II you use tongs, keep two points in mind: 
( I ) keep tlie tongs clean and (2) use two pair of tongs - 
one pair to handle tiie print in the developer and carr\ 
it to the stop bath and the other pair to handle the print 
through the remaining steps (the use of two pair of 
tongs is necessary to prevent contamination), 



Laboratory Cleanliness. In most photographic pub- 
lications, there is a section on delects, A close study 
shows that many delects arc caused by a lack of 
cleanliness in the laboratory. It is much easier and 
cheaper to maintain a clean laboratory than to spend 
time, clfort, and materials to correct defects (i.e., 
spotting prints or reprinting). 

Remember to establish a wet side for the solutions 
and a dry side for the printers. You must keep the dry 
side dry and free from contaminants. This carefulness 
insures much cleaner prints. 

After processing operations, your hands are wet 
with water or chemical solutions. In either case, rinse 
them in clean water and dry them on a clean towel — 
not one contaminated with chemicals. Be sure that 
your hands are dry before your return to the dry side. 

Avoid splashing chemicals. Splashing chemicals on 
the floor or your clothing transfers them to the dry 
side, where they may ruin the prints. Chemicals 
splashed on the floor may go unnoticed until they dry 
to a powder. Walking back and forth agitates the 
powdery crystals and they become airborne. Ultimately 
these particles settle on your negatives and paper, 
causing spots that require retouching on negatives 
and spotting on the prints. Remember, therefore, to 
clean up all spills as soon as possible. 

Regular cleaning of the laboratory is essential to 
quality production. No area should be overlooked. 
Floors should be mopped with a dust mop rather than 
a broom. Then use a wet mop to rinse the floor with 
clean water. Never use a dirty mop, as this only moves 
the dirt from one place to another. 

When a liquid is used to complete a cleaning job, 
remember that plp»n water will remove most chemical 
deposits. If a solvent is necessary, use as little as pos- 
sible whiie following all safety precautions connected 
with its use. 

Cleaning as you go saves time and materials in the 
long run. No one wants to work in a filthy environment, 
and you certainly cannot produce a high-quality 
product under unclean conditions. 



Exercises (627): 

1. Why is it important to have a definite routine to 
your darkroom arrangement? 



2. Whv should the darkroom temperature be about 
70° F. (21° C.)'> 



What are the two types ol timers you need when 
printing? What is each type used for? 



4. Why do you need two sets ol print tongs? 



5. Why is cleanliness so important? 



3-2. Preparing and Using Specifled Processing 
Solutions 

The proper selection, preparation, and use of your 
developer is very important to your print quality. In 
this section, we shall discuss these aspects of the print 
developer. Then we shall cover similar aspects of stop 
baths and fixing baths, as well as time/ temperature 
controls. 



628. Identify appropriate developers for print proces- 
sing and explain procedures used in the preparation 
of a print developer. 
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Selecting the Print Developer. There are a number 
of print developers that are available. The developers 
vary in the tones and conrrast they produce and the 
type of paper for wnich they are designed. Normally, 
each manufacturer recommends a particular devel- 
oper(s) to match each type of paper. In selecting your 
developer, you must carefully consider the type of 
paper you are using and the result that you want. 
Following is a list of Kodak paper developers, their 
recommended dilution ratios, their processing times, 
and their purposes. This list is to just give you an idea 
that several paper developers exist. Other manufac- 
turers would produce a similar list. The basic paper 
developer in the Air Force is the D-72 (used 1:2 for 2 
minutes), which is equivalent to Kodak^s Dektol. 

35 27^ 



Kmlak I )c\ eloper ♦Keeommentled Range 
ami Diluiion ot l)e\elopnieni 

K^Hio ! iir.c ir. Scli>uiIs 



Ise 



iK-ktol ( 1:2) 



Seleelol ( I: I) 



to IKO ^'ieUls neutral and eoUl 

tones on cold-tone 
paper (e.g.. Koda- 
biiMiiide). 

to 240 Is suitable lor warni- 

tone paper and warmer 
tones on other paper 
(e.g.. Polylure). 

Selci'tol Suit (1:1) 90 lo 240 Is a companion to Se- 

lee»;)l but gi\es lower 
contrast. 

l ktnnal(l:l) 90 to 240 Is specially designed 

lor warm-lone papers 
liiat are to be toned 
(e.g.. Opal). 

N«>lulMttl 



Stir so vigorousl)' as to cause the introduction of air 
into ilic st^lution or splashing o\ the solution,) 

Storing, l*roper storage is essential to preserxe 
the sohuion. The de\'eIoper can he stored in a stt)p- 
pcred amber bottle or an opaLjue pUistic container w iih 
a top or lloating hd. 



Exercises (628): 

1 . Which oi the lollowing de\ elopers are used in print 
processing? 



a. 
b. 
c. 
d. 
c. 



D 19. 
Dcktol. 
D 76. 
DK. 
D 72. 
Mctoinow. 
Selectol. 



Preparing Print Developers. Once you have selected 
the developer you want to use, it should be properly 
prepared for use. The following points should be con- 
sidered in making your slock solution. (Once you have 
prepared your stock solution, you then can prepare 
your working solution. The working solution is the 
stock solution diluted, if required, to its processing 
strength.) 

a. Safety. Throughout the preparation (and use) of 
the developer (or any other solution), remember 
chemical safety. Chemical mixing should take place in 
a well-ventilated room. Always remember to add the 
chemicals to water. Do not swallow the chemicals or 
get them in your eyes. It is a good idea to wear rubber 
gloves and a face mask to eliminate chemical hazards. 

/?. Following directions. One of the most important 
requirements for mixing the developer is to follow the 
manufacturer's instructions. Failure to follow direc- 
tions results in solutions that do not perform consis- 
tently and properly. This wastes materials. 

c*. Water supply. Impurities in the water can cause 
stains. Use filters to remove impurities from the water. 
Where very critical work is being done, distilled water 
may be required. 

Mixing container. The mixing container and the 
stirring rod that are used must be clean and of the right 
kind of material to prevent contamination or chemical 
reactions. Stainless-steel, rubber, polyethylene, glass, 
and enameled steel are materials commonly used in 
chemical mixing equipment. 

e. Temperature and sequence. To stress the point 
again, follow the manufacturer's directions regarding 
water temperature (which may be higher for mixing 
than for use) and the exact sequence that components 
are to be mixed. 

/ Agitation. Proper agitation (stirring) during 
mixing is mo.st important to insure that the chemicals 
are properly dissolved in the water. It is a good idea to 
introduce only small quantities of the chemical at a 
time while stirring smoothly but vigorously. (Do not 



2. Wnat should beyour two main considerations when 
you are choosing a mixing container? 



3. What is probably the most important rule in the 
preparation of a developer? 



4. What type of protection should you wear when 
mixing chemicals? 



5. Too vigorous stirring when you are mixing the de- 
veloper can cause what probleir.s? 



629. Briefly explain steps to follow when you are de- 
veloping a print. 



Using, Print Developers. Once the stock solution has 
been prepared, you c'jp make the working solution. 
The working solution prepared by mixing the stock 
solution with the proper amouni ol water. The working 
solution then can be poured int(^ the developer tray for 
processing. 

Once your darkroom is all set up, all solutions are at 
the right temperature, and you have exposed your first 
sheet, you should follow these steps to develop your 
print: 

( 1 ) Set your wall timer for the processing time. The 
clock should start once the paper is in the tray. (Some 
technicians have the clock run all the time and then 
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start processing on any suitable whole minute. This 
procedure saves resetting the elock or having to start 
and stop it all the time.) 

(2) Place the print into the developer tray. You may 
find one of the following two ways to be easier for you. 
First, simply slide the paper into the tray. The other 
method is to lay the paper emulsion down into the de- 
veloper, then press it completely under the solution. 
The important thing is that you get the print wet quickly 
and evenly. Air bubbles and developer splashes v/ill 
cause circles on the print. 

(3) Agitate the print constantly throughout the de- 
veloping time. This does not have to be violent, only 
continuous movement is necessary. 

(4) For an accurate 2-minute development (or other 
times as recommended), lift the paper after 1 minute 
and 50 seconds of development (i.e., 10 seconds before 
the end of the development time). Drain the paper for 
10 seconds and then slide it into the stop bath. (Ac 
curate timing of your processing is important in order 
to determine proper exposure. Process by the clock 
and not by your eyes, as the density of the print under 
the safelights and in the developer is deccpti\e.) 

A slightly different procedure is used if you are de- 
veloping more than one sheet of paper at one time. If 
this is the case, first, put one sheet at a time, emulsion 
side down, in the developer. Then proceed to agitate 
by pulling the first (bott* m) sheet out fro;n under and 
putting it face up on top of the stack of prints. Im- 
mediately follow it with the next sheet from the bottom 
and continue until the whole pile is face up. At once, 
pull them through again, one by one in the same order, 
to make a face down pile; continue to Rip through the 
prints this way, carefully and regularly, until the end 
of the development time. Drain each print prior to 
putting it in the stop bath. NOTE: To insure consistent 
timing, it is important to count as you go so that the 
first print in is ihc first print out. 



638. Indicate characteristics of stop baths and fixing 
baths and explain ho^v to prepare and use these 
solutions. 



Exercises (629): 

I. Print processing normally calls for what type of 
agitation? Why? 



2. How do you place a single sheet of paper into the 
developer? 



3. Wliat. procedure should you follow to insure an ac- 
curate processing time? 



4. How should you agitate prints when you have to 
process more than one print at a time? 



Once you have developed your print, you need to 
rinse it in a stop bath and then make the image perma- 
nent through use of a fixing bath. 

Purpose of the Stop Bath. A stop bath, though it 
does not make the image permanent, serves two im- 
portant purposes: (1) it stops or slows down develop- 
ment by neutralizing (a chemical reaction) or diluting 
the developer, and (2) it helps to prolong the strength 
of the fixing bath. 

Preparing and Using the Stop Bath. There are basi- 
cally two types of stop baths that are commonly used. 
These are water and acid. Plain water is used because 
it is readily available. However, it acts only as a i..ise. 
It dilutes the developer, but it does not neutralize it 
(i.e., no chemical reactions are taking place). 

If you use only water, make sure that you ha\e the 
water continuously running into the tray to keep it 
fresh. 

Most labs use an acid stop bath because the acid 
reacts with the alkaline in the develO|:^rand neutralizes 
it. To make an acid stop bath, first make a 28-percent 
solution of acetic acid from glacial acetic acid with 
eight parts water. To make the stop bath itself, add I 
ounces (44.4ml) of the 28-percent acetic acid to 32 
ounces (946.3ml) of water. (NOTE: Remember for 
safety's sake, ^;/u'm\vt7^/^/c/r/V/( AAA rule) to the water.) 

During use, the temperature of the stop bath should 
be the same as the other solutions. After development, 
place the print in the stop bath and be sure to agitate 
it for 15 to 30 seconds (longer if more than one print 
is treated at one time). Stains may result if prints are 
merely left to stand in the solution. 

For best results, read the instructions that come with 
the paper that you are using. The instructions outline 
the type of stop bath to use and the time the print 
should rem,.'... in the bath. 

Purpose of the Fixing Bath. The fixing bath is im- 
portant because it chemically changes unde\eioped 
silver (exposed or unexposed halides) into soluble salts 
that can be washed away. If undeveloped silver halides 
w ere to remain in the paper, they would discolor when 
exposed to light to which they were sensitive. This 
discoloration would result in fading of the image. 

Preparing and Using the Fixing Bath. There are tw o 
t\j2es^if,byfHi solutions in common use: one with and 
the other without hardener. \ or average use, the 
-Ci y packaged^ ^i^^ "^^^^^ hardener, mixed with water ac- 
cordmglo the manufacturer's directions, is advisable. 
The purpose of the hardener is to prevent excessive 
swelling or softening of he emulsion. It is particularly 
important when you are processing at high tempera- 
tures. If you want to give your prints a post-processing 
treatment, such as toning, you should make your own 
fixing bath without hardener. "The Photo Lab Index 
gives you formulas for these fixing baths. 
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In preparing to use a fixing bath, take a stock solu- 
tion of hypo as your working solution (no dilution 
necessary). Prepare a setup of two fresh fixing baths. 
(When the first bath is exhausted, usually after proces- 
sing two hundred 8x10 prints per gj?!lon, replace it 
with the second fixing bath. A fresh bath then replaces 
the second bath.) The exact amount of time in each 
bath varies with the particular fixing bath, its tem- 
perature, and the paper being processed; but normally 
it would be 3^5 minutes per bath. iTi'iiiH hii'iiinmi I'iT M 
V ^Ui i i i i r w ^sin-coated projection paper tisst can be 
fixed in 2 minutes.) The length of time in the bath is 
important because too much time can cause bleaching 
and too little won't do a permanent job. The tempera- 
ture of the bath should be similar to the other solu- 
tions. Proper agitation is also very important; without 
it, uneven fixing may result. 

A print can be examined under a white light after it 
has been properly fixed for 2 minutes. 

Exercises (630): 

1. VVhy is a stop bath an aid to accurate development 
times? 



The ideal procedure to control your processing time 
is to establish temperature control of all your solutions. 
By having all the solutions at the recommended 68° F. 
(20° C), you can follow through with the recom- 
mended times. This control can be established by 
using a thermometer to check the temperatures and a 
water mixing valve to get the water for mixing the 
solutions to the right temperature. 

If you cannot establish a temperature of 68° F. 
(20° C.) you must modify your processing limes ac- 
cordingly. Check the instructions that come with vour 
paper or developer for a time/temperature chart'that 
gives the appropriate time for the temperature vou are 
using. 



Exercises (631): 

I . What i'. the relationship between time and tempera- 
ture when you are processing a print? 



2. How can you establish temperature control of vour 
solutions? 



2. What is the main advantage of an acid stop bath 
over a water stop bath? 



3. How long should a print stay in a stop bath? 



632. Explain principles and procedures related to the 
agitation of prints during processing. 



4. What is the purpose of a hardening fixing bath? 



What is the advantage of using resin-coated paper? 



631. Explain how to control the relationship between 
development time and temperature in print processing. 

Establishing Time/Temperature Controls. Just as in 
film processing, the factors of solution temperature 
and the length of time the sensitized material is in the 
solution are important factors in determining the 
quality of the result. If the paper is developed for too 
short a time or at too low a temperature, a weak, low- 
density, low-contrast print will result. Underdevelop- 
ment can result in a loss of detail in the highlight por- 
tion of the subject. On the other hand, if the print is 
developed for too long a period or at too high a tem- 
perature, the result will be a print with too much den- 
sity with a slight increase in contrast. Extreme over- 
development can lead to fogging. 
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Agitation is very important in every step of print 
processing. We have mentioned it on a continuing 
basis throughout the chapter, but now we will explore 
it further to emphasize its importance in correct proc- 
essing. 

Purposes of Agitation. Agitation is important in 
every step in processing, but its importance can be 
comprehended best by understanding what takes place 
during development. During development, the solution 
reduces the exposed silver halide grains in the emul- 
sion to metallic silver. In the process, a number of 
oxidation and chemical by-products are formed. These 
by-products will retard development if not replaced bv 
fresh solution. 

When you have stagnant development (no agita- 
tion), some portions of the solution are richer in by- 
products than others, due to the fact that at regions 
of high exposure, more development takes place than 
at low exposure regions. For this reason too, develop- 
ment is retarded to a much greater extent at regions of ' 
high exposure than at those of low exposure. A lack of 
agitation also produces development mottle (streaks). 
This defect occurs because the diffusion of fresh de- 
veloper and reaction byproducts from within the emul- 
sion take the path of convection currents. In the 
unagitated solution, these currents take slow, random, 
irregular paths, producing uneven dc elopment. 
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Tliis same effect can take place in the other solutions. 
Improper agitation in the fixing bath can lead to stains and 
uneven fixing that will result in fading as time goes on. 

Air bells can also be eliminated by proper agitation. Air 
bells arc tiny bubbles in the developing solution, which 
can cling tenaciously to the paper emulsion and cause 
small circular or elliptical clear spots to occur. A spot 
having soft edges or one of low density indicates that the 
bubble grew smaller as development progressed or broke 
before development was completed. 

Methods of Tray Agitation. When processing a single 
print at a time, you can agitate each of the solutions by 
continuously rocking the tray. For the fixing bath, you 
should have continuous agitation for the first 2 minutes; 
you should then agitate at least once every minute after 
that. 

When working with more than one print, you move the 
prints rather than the tray, leafing each print in rotation 
from bottom to top throughout the processing. It is 
important to count each print as you go, so that you can 
transfer the prints in order from one solution to another. 

Exercises (632): 

1. What is formed during processing, thereby making 
necessary a continuous replacement of fresh 
developer? 



2. What is mottle? How is it caused? 



3. What are air bells? How do they affect a print? 



4. When processing a single princ, you agitate by moving 

the ; when processing groups of prints at 

one time, you agitate by moving the . 



3-3. Printing Papers 

When you get ready to make a print, you will have to 
make some choices. Surface, texture, base, graded or 
variable contrast, and sensitivity of various photographic 
papers arc all considerations for you to think about. 

In our particular lab you may not have to make these 
decisions because someone has ordered only one or two 
types of paper. However, it will benefit your overall 
photo knowledge if you know some of the basic 
characteristics of photo printing papers. 

633. Specify the characteristics of printing papers. 

Black-and-white printing papers are available in many 
different varieties. We can classify them into a few basic 
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types and classes, depending o»i their speed, contrast, and 
color of image. They are further broken down according 
to the type of base. Thai is, their weight, color, surface, 
and texture. 

Your choice of printing paper speed should be based on 
the way you intend to use it. Slow, contact printing papers 
are usually silver chloride emulsions. Enlarging papers, 
which must be faster, usually have an emulsion of silver 
bromide and silver chloride. Some papers, called slow 
chlorobromide are used for printing portraits. 

The type of emulsion not only affects the speed, it also 
affects the color of the image. Slow chloride emulsions 
give warm tones, sometimes they even go brown. 
Chlorobromide papers differ in tone according to the 
dominant halides. Some chlorobromide papers are warm 
toned and some of the faster chlorobromide papers 
produce colder, blacker tones. Generally speaking, we 
can say that warm-toned papers are slower then the 
cooNtoned papers. 

Contrast in printing papers is also controlled by the 
emulsion coating. Some papers, called graded contrast 
papers, are coated to produce a certain contrast or tonal 
range. To use them to achieve proper contrast, you must 
have a selection of each grade, usually 1 through 4. 
Graded paper number 2 is considered to be normal. The 
higher the grade of paper, the greater contrast it produces. 
Low contrast negatives would require grades 3 or 4 , while 
high contrast negatives would be printed on contrast grade 
1 paper. 

Other contrast controlling papers are called variable 
contrast papers. With these you control the contrast by 
using colored filters between the paper and the light 
source. The manner in which the emulsion is made 
controls the contrast. 

A portion of the silver halides in variable contrast 
printing paper are sensitive to yellowish light and produce 
lowered contrast when printing through the appropriate 
variable contrast printing filter. Other silver halides in the 
emulsion are only blue sensitive and produce higher 
contrast through the appropriate printing filter. Normal 
contrast is achieved by printing without a filter or Msing 
the preferred method of printing through the filter h i the 
set that produces normal contrast. For Kodak polycontrast 
filters, use tlie number 2 filter. For a ten-filter set of 
variable contrast printing filters, use the number 5 filter 
for normal contrast. 

One more characteristic of printing papers is the base 
material. Some papers are made with fiber- based paper. 
Others are made with a base that is coated with resin. The 
resin-coated (RC) papers do not soak up water and 
solutions like the fiber papers. 

The greatest advantage of using RC papers is in the 
time and water savings during the washing cycles. The 
disadvantages of RC papers are their lack of permanence 
and their inability to produce jet-black tones like the 
fiber-based papers. 

A special-purpose, panchromatic printing paper is 
needed when making black-and-white prints from color 
negatives. Kodak Panalure is an example of this type of 
paper. 
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The reason you need special paper is because of the 
color negative. A c< oi legative contains dye images that 
transmit all of the colors to light. If you used i. lonal 
black-and-white printing paper that is sensitive to blue 
and green, you would not get a satisfactory image of the 
red objects in the scene. Additionally, some color 
negatives have an overall orange cast that reduces co ntrast 
and exposure on normal papers. 

Using the panchromatic type papers with color 
negatives will give you very pleasing results. You also get 
an additional advantage in local density control. With the 
panchromatic papers, you can change the density of an 
area by using filters during the exposure. 

Exercise (633): 

1 - From the following statements select those that arc 
true. 

a. Slow contact printing papers are made with silver 

bromide emulsions. 

b. Warm-toned papers are usually slower than 
cool-toned papers. 

c. Graded contrast paper number 4 should be used to 

print a flat negative. . 

d. Variable contrast paper is made with blue and red 

sensitive silver halides. 

e. Resin-coated papers do not need to be washed as 

long as fiber base paper. 

f. Paper used to print color negatives is 
monochromatic. 



634. Explain how to control paper contrast and 
identity the various grades of paper In terms of their 
contrast ranges. 

Contrast of Graded Papers. The term "contrast" is 
used in the same manner for prints as it is for film. 
Contrast is the difference between the highlights and the 
shadows. A low-contrast print is dominated by gray 
tones, while a contrasty print is dominated by blacks and 
whites. A normal print should have a variety of tones 
ranging from white through black. 

Since a print is viewed by reflected light, the emulsion 
must be thin so that only a minimum amount of the 
incident light falling upon it is absorbed. Hence, there is 
much less concentration of silver compounds in printing 
emulsions than in film emulsions. As a result, the 
emulsion of the photographic paper should be exposed 
normally and developed fiilly in order to obtain the best 
print possible. 

Contrast, however, is not totally controlled by 
development. Instead, your choice of printing papers 



supplied with a variety of inhereni corurasis, is the 
signiflcant factor. It is not always possible to produce 
negatives that are exactly normal in contrast. 
Consequently, variations in printing materials are made to 
compensate for those negatives that are not normal and to 
produce the best possible print. These materials are made 
with several different ty|>es of emulsions and each type is 
adaptable to a negative of a certain contrast. All of these 
emulsions are designed to record approximately the full 
range of tones in the ne^^ative and yet maintain a pleasing 
tonal contrast. 

Contrast Grades. Most papers are made in several 
contrast .grades. This range of contrast is essential for the 
photographer, who wants to produce the l>est possible 
print from any type of negative — that is, from soft (low 
contrast) to hard (high contrast). Each manufacturer of 
printing paper has classified the range of contrasts 
according to its standards. Therefore, the contrast of a 
particular grade number and description may not agree 
with that of another carrying the same identifier. (Paper 
from the same manufacturer may also vary from one 
emulsion batch to another and performance may also 
change with age.) Papers that are currently available 
conform, in a broad sense, to the following scale: 



* No. 0 Extra soft — Normal prints from very contrasty 

negatives; very flat prints from normal and soft 

negatives; designed for contact printing. 
No. I Soft — Normal prints from contrasty negatives; flat 

prints from norr*al and soft negatives. 
No. 2 Normal — Normal prints from normal negatives; 

soft prints from low-contrast negatives; contrasty 

prints fron; contrasty negatives. 
No. 3 Moderately high contrast — Normal prints from 

slightly soft negatives; contrasty prints from 

normal negatives. 
No. 4 High contrast — Normal prints from low-contrast 

negatives; contrasty prints from normal negatives. 

* No. 5 Very high contrast — Normal prints from very soft 

negatives; very contrasty prints from normal 
negatives. 

* No. 6 Extremely high contrast — Normal prints from 

extremely flat negatives; ultra-high-contrast prints 
from normal and contrasty negatives. 



*Or*(lei 9. 5. and 6 arc noi nonnally avaiUMe thnxigh rrgular mihUr> supply channels 

Control of Contrast. The degree of contrast control 
that can be exercised during printing by 
exposure/development combinations is very small. (An 
exception is monocontrast portrait papers that are very 
sensitive to differences in processing.) Consequently , it is 
most important to use the correct grade of paper as the 
contrast control. The wide range of contrasts available is 
difficult to appreciate without studying actual comparison 
prints. Hence, during your training, you should produce a 
series of pxiuXs from a normal negative, each one on a 
different gradt of paper. Your tests then can be extended 
to negatives having a variety of 
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contrasts. These tests will show you the effect of in^ 2. What tool is used to control the color of light ex- 
creasing or decreasing original negative contrast posing the variablc-contrast paper? 
during printing by the selection of the appropriate 
paper grade. By this experience, you will gain an 
understanding of what you can achieve when given a 
particular negative to print. 



Exercises (634): 

1. State the contrast produced by each of the following 
paper grades: 1, 3, and 5. 

^rOxAji ' 

2. What contrast g*w4c gives you normal contrast from 
a normal print? 



3. What is the best way to control contrast in prints? 



635. Describe the color sensitivity of variable-contrast 
paper in terms of specific colors and control method. 



Instead of stocking a number of different contrast 
grades, many Air Force photo labs today prefer to use 
variable contrast papers. These papers have one emul- 
sion made up of halides having different inherent 
contrasts that can be controlled. In this section, we 
shall discuss the characteristics of this type of paper. 

Variable-Emulsion Sensitivity. A variable-contrast 
paper emulsion consists of combinations of halides 
that are sensitive to either yellow-green light or blue- 
violet light. The yellow-green sensitive halides control 
low contrast, while the blue-violet ones control high 
contrast. The particular degree of contrast is obtained 
by inserting an appropriate filter between the printing 
light source and the paper. The filter controls the color 
of light that reaches the printing paper, thereby con- 
trolling contrast. 

By using only one type cf paper and a set of filters, 
you can produce finer gradations of contrast than is 
possible with graded papers. Additionally, you can 
control contrast of localized sections of the printed 
image. This can be done by dodging (holding back the 
light from) all but a particular part of the print when 
the appropirate filter is in place. Then proceed to 
dodge the just printed portion when another filter ii* 
being used. For example, the low-contrast portion ct 
an image could be improved by printing with blue- 
violet light, while the harsh part could be softened by 
printing with yellow-green light. 

Exercises (635): 

1. Halides in variable-contrast paper are sensitive to 
what colors of light? 
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636. Indicate the appropriate printing filter to achieve 
a desired print contrast, and specify Kodak and wrat- 
ten filter characteristics. 



Variable-contrast emulsions are so designed that 
within a single emulsion you have available varying 
decrees of inherent contrast. This inherent contrast is 
controlled by the color of light used to expose the print 
material. The color of light is, in turn, controlled by the 
use of filters. 

Printing Filters. Each photographic paper manu- 
facturer produces different types of variable-contrast 
papers and an appropriate set of filters. For example, 
Kodak manufactures five variable-contrast papers— 
Polycontrast, Polycontrast rapid, Polycontrast rapid 
RC (resin-coated), Ektamatic SC, and Portralure 
(these papers vary in tone, speed, and surfaces, etc.) — 
and seven filters. The seven filters are numbered from 
1 through 4 in increments of 1/2 and progressively 
change in color from a light yellow (I) to a dark mag- 
enta (4). Yellow filters are used to produce low contrast 
because they absorb blue light and transmit green 
(and red). The magenta filters produce high contrast 
because they absorb green and transmit blue (and red). 
(The paper is not sensitive to red.) Using a number 2 
filter or not using any filter will produce normal con- 
trast. Filters are usually made out of plastic or acetate 
and can be used in contact or projection printing. 

After you have selected a suitable variable-contrast 
paper (for example, Polycontrast) for your printing, 
you must evaluate the contrast of your negative. A 
high-contrast negative may require the use of a low- 
contrast filter, while a low-contrast negative may re- 
quire a high-contrast fiUer. If the negative is normal, 
you can use either a number 2 filter or no filter at all. 
For example, if your negative were slightly low-con- 
trast, you would choose a number 3 filter. (If you treat 
the Kodak filter numbers as "paper grades,'' you will 
have no trouble in choosing the appropriate filter. 
Other filter sets may require different selection 
standards.) 

In terms of safelights, the Wratten OA filter (yellow- 
green), which is "safe'' for graded-contrast paper, 
cannot be used with variable-contrast paper. Since the 
paper is sensitive to green, using the OA safelight 
would fog it. The safelight filters recommended for 
variable-contrast papers are the DuPont S-55X 
(orange-brown) or the Wratten OC (amber). 

Printing filters should be treated with the same care 
as filters used over a camera lens. A dirty, scratched, 
or faded printing filter will degrade the printed image. 




Exercises (636): 

1. Which Kodak printing filter should you use to 
achieve normal contrast when given each one of the 
following types of negatives? 

a. Normal negative. 

b. Very-low-contrast negative. 

c. High-contrast negative. 

2. What is the range of Kodak filters for variable- 
contrast papers? 



3. Why should you avoid using a safelight with a 
Wratten OA filter when producing prints on 
variable-contrast paper? 



637. Define the term "paper surface" and briefly ex- 
plain why surface selection is important in producing 
prints. 



The final effect of a print depends to a great degree 
upon the surface of the paper on which it is printed. 
For this reason, papers are manufactured with a wide 
variety of surfaces, thus permitting the selection of a 
surface that contributes the most to the purpose for 
which th- n Int is intended. In this section we shall 
cover a fc ^^s'\c surface types you can choose from. 
The information can be applied to be^th variable- 
concrast and graded papers. 

The wide variety of paper surfaces available makes 
possible the careful selection of a surface that con- 
tributes to the overall visual effect of a print. The 
surface characteristics of a paper are no less important 
than tint or tone in producing a print that accurately 
portrays the subject. (When we speak of tint, we are 
referring to the range of colors of the print paper stock, 
fhe tint may range from a white to a cream, etc. Image 
tone refers to the developed image color, which may 
run from blue-black to brown, etc.) The term "surface" 
refers to the finish and texture of the paper. 

The paper's surface influences the amount of light 
that is reflected from the print. Textures are generally 
identified as smooth, fine-grained, or rough. There are 
also specialized surfaces that resemble silk or sueHe. 
Many of these special surfaced papers can be ordered 
from the Federal Supply Catalog, Class 6750. (Paper 
manufacturers provide paper samplers so that you can 
see the effect of their different types of papers.) Finish, 
or brilliance, refers to the shininess of the print, as 
distinguished from its texture. For example, smooth- 
textured papers are made in both glossy and matte 
finishes. 

An extremely smooth surface, with regard to both 
finish and texture, looks bright because it reflects most 
of the light falling on it. The maximum detail is there- 
fore revealed. A dull textured surface, as is found with 
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matte and some seniimatte papers, scatters the light 
and obscures detail. This scattering not only dims the 
highlights but also makes the black or dark portions of 
a print look grayish. However, such an effect is less 
harsh and may add a mood to a picture in which detail 
is not critical as in scenics or portraiture. 



Exercises (637): 

1. What is a paper's ''surface"? 



2. Why is it important to match the paper's surface 
with the image? 



638. Dsstinguish bctivecn different types of paper 
surfaces. 



You will develop taste and judgment in the selection 
of the appropriate paper through experience. You 
should start by studying paper samplers put out by the 
leading manufacturers. After you have an idea of what 
is available, follow up by printing a suitable negative 
on a couple of different surfaces to see the effect that 
each surface has on the resulting print. 

The more common finishes are glossy, high luster, 
luster, semimatte, and matte. We shall limit our dis- 
cussion here to glossy, semimatte, and matte. 

Glossy. The sheen of a particular surface is depen- 
dent upon how it reflects the light striking it. Practi- 
cally all of the light is reflected from a glossy surface. 
This great amount of reflected light gives maximum 
detail and brilliance, which are required in many Air 
Force photographs. A very high gloss, needed for pic- 
tures to be reproduced in a base newspaper or other 
publications (such as this CDC), can be obtained by 
placing a wet glossy print face down onto a chrome 
sheet and allowing it to dry. However, to achieve the 
maximum gloss that the paper surface will produce, 
you must follow the manufacturer's directions. For 
example, certain papers must be ferrotyped (dried with 
the emulsion in contact with highly polished surface), 
while the new resin-coated papers will air dry to a 
high gloss. 

Semimatte. Semimatte papers have a smooth sur- 
face with little texturing. This type of paper dries to 
a semigloss or flat finish. Semimatte papers are suit- 
able for portrait work and other subjects where n; ixi- 
mum detail and contrast are not required. 

Matte. The reflected light from matte surfaces is 
almost completely diffused. These softer, less glaring 
surfaces are preferred by most photographers for 
pictorials, portraits, landscapes, and other views not 
requiring a great deal of detail and brilliance. The 
smooth paper bases have no pattern. The rougher 
bases have a noticeable texture that may vary from a 
slightly pebbled effect to a fabric-like texture resemb- 
ling linen or a very rough tweed. Smooth papers are 
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recommended tor small prints that require good defini- 
tion and detail rendition. The rougher surfaces subdue 
fine detail in proportion to the degree of roughness 
and are useful for prints that do not depend upon detail 
for interest. 



Exercises (638): 

Match each description in column A with the appro- 
priate paper surface listed in column 



Column A 
^ I. Has greatest variety of surfaces. 

2. Gives maximum brilliance. 

3. Has scmigloss or Hat finish. 

Is used for pictures to be reproduced 
in publications. 

Is suitable for a nonglaring landscape 
in which detail is to be subdued. 
Has a smooth surface with little tex- 
turing and is suitable for portrait work. 
7. Gives maximum detail. 



Column B 
Glossy. 
Semimatte. 
Matte. 



. 4. 
. 5. 
. 6. 



639. Define ''tone" and ''contrast'' and specify 
factors used to determine and control them. 



Deciding on the appropriate tone and contrast of a 
print requires experience and judgment, since there is 
a variety of techniques and materials that are avail- 
able. In this section we shall discuss a few points to 
help guide you in this area. 

Tone, The tone of the print primarily depends on the 
paper/developer combination that is chosen. Many 
papers are cold toned and tones tend toward blue- 
blacks. Other papers are warm, and render brown 
tones. To achieve the appropriate tone, it is important 
to follow the paper manufacturer's recommendations 
for developer typeand processing procedures. Another 
factor is correct exposure. Insufficient exposure 
renders the tones too light; too much exposure renders 
them too dark. (NOTE: As a print finishing technique, 
chemical toning can be done after ihe print has been 
processed in order to produce overall tints of many dif- 
ferent colors.) 

Contrast, Contrast is the difference between the 
highlights and the shadows. Your final print contrast 
depends primarily on the inherent contrast of the nega- 
tive, the grade of paper or the filter and variable- 
contrast paper you have chosen, and the developer. 
Combining short exposure with longer development to 
produce high contrast or long exposure and short 
development to produce flatter prints is possible to a 
limited degree but is not generally recommended. 

Tips on Controlling Tone and Contrast, Consider 
the following points when deciding how the tone and 
contrast of your prints should be. 

a. Try to duplicate the tone and contrast of the 
original subject. If the values of the print reproduce 
those of the original subject, your print is likely to have 
the proper contrast. How much printing manipulation 



is necessary depends to a great degree on the negati\'c. 
If the ncgati\*c docs not reproduce the contrast of the 
original scene, it takes careful selection of paper, 
developer, exposure and contrast control techniques 
(grade of paper, dodging> burning-in> etc.) to obtain 
the necessary results. 

b. Preserve detail in both the shadows and high- 
lights. This preservation of detail is particularly impor- 
tant in Air Force photography becau.se the final product 
is often needed primarily to pro\ ide a detailed render- 
ing of the subject. If the negative is very contrasty, it 
may take a low-contrast paper, along with some burn- 
ing-in, in order to get the detail. Of course, if there is 
no detail in the negative to begin with, iherc is no way 
to put it in the print. 

c. The picture must fulfill the mission requirements. 
The use of the final product is the key to deciding what 
to do. Is the print for the base newspaper where re- 
production requirements may call for a less contrasting 
print? Is it for display on a wall where the impact on 
the people passing by is very important? (In such a 
case, you must consider the lighting in the room, the 
color of the walls, other pictures or decor, etc.) Is it 
being used in an accident investigation where maxi- 
mum detail is vital? The variety of uses for the result- 
ing print necessitates your learning a number of tech- 
niques and being knowledgeable about all the materials 
in your lab's supply. Know what you can do with whtU 
you have. 



Exercises (639): 

1. Define print tone. 



2. Define print contrast. 



3. Describe how the print is controlled by the choice of 
materials and techniques that are used. 



4. List three important factors in controlling print 
contrast. 



5. Why must you consider mission requirements as 
you carry out your printing work? 



640, Given a series of printing situations, choose the 
appropriate printing filter to achieve the required con- 
trast and state proper procedures related to the use of 
variable-contrast filters. 
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Using Variable-Contrast Printing Filters. To meet 
their printing requirements, the mrjority of base photo 
laboratories are standardizing on variable-contrast 
paper rather than graded paper, To control contrast 
with this type of paper, you must use variable-contrast 
filters. 

As vve mentioned when we were discussing print 
materials, variable-contrast papers have orthochro- 
matic sensitivity. The blue-sensitive part of the emul- 
sion controls high contrast, and the green-sensitive 
part controls low contrast. By interposing the appro- 
priate variable-contrast filter between the light source 
and the paper, the contrast can be controlled. Depend, 
ing on the papefs manufacturer, there are sets of 
filters running from yellow (for low contrast) through 
dark magenta (for high contrast). 

When making your test strips to determine correct 
exposure, you need to also determine the contrast. You 
do this by examining the shadow area of a test strip 
that has the correct highlight exposure. If the shadow 
area of this test is too light, the paper does not have 
sufficient contrast. If the paper has insufficient con- 
trast, a higher-numbered filter is needed. If the shadow 
area is too dark, the paper has too much inherent con- 
trast and a lower-numbered filter is needed. 

Earlier we presented a basic guide in determining 
the proper graded paper to use to achieve a desired 
amount of contrast. Now let us examine a similar basic 
guide in determining the correct filter to use. (The 
guide below is based on using a 1, 2, 3, or 4 Poly- 
contrast (Kodak) filter. The principles would apply to 
^ther makes of filters and to the application of inter- 
nrediate values such as 1/2, 2'/2, or 3/2, etc.) 



with a No. 4, your exposure times nccd to be relatively 
longer. It is a good idea, therefore, to make additional 
test strips when you change filters. 

t>. Some contact printers commonly u.sed by the Air 
Force are equipped with argon exposing lamps. Since 
these lamps are very rich in blue and ultraviolet (and 
very limited in the green and red spectrum), they can- 
not be used for printing variable-contrast paper. It is 
possible to modify such a printer by installing white 
incandescent lamps. 

/ As we have previously discussed, dodging and 
burning-in can be effective in controlling local density. 
It is also possible to change filters to control local 
contrast. For example, it might be better to give the 
print an overall exposure with a number 2 fiker and 
then burn in the sky with the aid of a number 3 filter. 
It is a good idea to work from a full test print to deter- 
mine the best approach. 

g. Study the manufacturer's directions that come 
with the paper so that you can use their filter/ paper 
combination 10 best effect. (As we indicated early in 
this volume, too many of us are guUty of throwing 
away the manufacturer's directions that come with our 
photo materials. By keeping them in a reference book, 
we could have a tremendous source of infor-nation that 
would save our time and materials.) 



Filte r 
No. I . . 



No. 2 . . . 
No. 3 . . . 
No. 4 ... 



Results 

. . Soft— Normal prints from contrasty negatives; flat 

prints from normal and soft negatives. 
. Normal— Normal prints from normal negatives; soft 

prints from low-contrast negatives; contrasty prints 

from contrasty negatives. 
. Moderately high contrast— Normal prints from 

slightly soft negatives; contrasty prints from normal 

negatives. 

. High contrast— Normal prints from low-contra^'t 
negatives; contra.sty prints from normal negatives. 



Figures 3-1 A and 3- IB show a series of prints pro- 
duced by using the above filters. 

When using variable-contrast filters, you should 
remember the following: 

a. The filters are available in acetate rolls for con- 
tact printing or as individual filters for projection 
printing. 

b. When in use, the filters should be clean and in 
good order (not scratched). Like all filters, eventually 
the prmting filters will fade and have to be replaced. 

c. When being used, the filter should lie flat to 
insure even exposure over the entire print. 

d. The densities of the filters are indicated by the 
different numbers. For example, a No. 4 filter is darker 
than a number 3. This being the case, when printing 



Exercises (640): 

1 . Determine the correct Polycontrast filter (1,2, 3, or 
4) to be used in the following printing situations. 

a. You have been given a soft negative that must 
be printed to a high contrast. 

b. A contrasty negative must be printed to normal 
contrast. 

c. A normal negative must be printed to very high 
contrast. 

d. A low-contrast negative must be printed to 
normal contrast. 

e. A low-contrast negative must be printed to low 
contrast. 



2. What type of variable-contrast filters are used in 
Qontru ' it printing? 

3. How should filters be maintained ft^r printing? 



4. What can't you use argon lighting in variable- 
contrast printing? 
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POLYCONTRAST FILTER 1 





POLYCONTRAST FILTER 2 



231'276C 



F i^urc 3- 1 A I 'sl' of variable contrast printing filters 
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POLYCONTRAST FILTER 3 




3-4. Contact Printing 

A portion of your printing requirements can be sat- 
isfied by contact printing. Usually, when making a 
print the same size as the negative, you use a contact 
printer. Contact printers are ideal for making trans- 
narencies and proof sheets (a proof sheet is a print of 
ail of the images on a roll of film). The EN-22A con- 
tact printer covered in this section is a manually op- 
erated type that you are likely to be using. 



exposing lights, contact printers are equipped with 
safelights and white (viewing) lights. 

Automatic timers are even built into some printers. 
These timers can be set to give any desired exposure, 
from a fraction of a second up to several minutes. Most 
printers are equipped with sheets of diffusing glass 
located between the lights and the negative. These 
sheets contribute to an evenly diffused illumination 
over the entire surface of the negative when all li_:hts 
are turned on. 



641. Describe a manual contact printer in terms of 
operational requirements and characteristics. 



Contact Printers. Most manual contact printers used 
by the Air Force are quite elaborate in their design. 
Some have a pneumatic (air-filled) bag platen, and 
others use a vacuum platen to insure co^^iact between 
the negative and the sensitized material. In some 
printers, a hand-operated switch automatically turns 
on the exposing lights when the platen is brought into 
position and locked. 

The lamps in contact printers are usually high- 
actinic argon lamps for graded papers and incandes- 
cent lamps for variable-contrast papers. Depending on 
design, you may find well over 176 lamps in a single 
printer. Normally, each lamp is connected to an indi- 
vidual switch so that various lamps, or lamp combina- 
tions, can be turned on or off at will. In addition to the 
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Photographic Contact Printer, EN-22A. The 

EN-22A, shown in figure 3-2, is a self-contained 
printer that accommodates negatives up to 10 x 20 
inches (25 x 50cm) am^ aerial ^oll film, supported by 
brackets, up \o 9.5 inches (^jcm) i. width and 500 feet 
(152m) in length. It has "3 3-wati incandescent print- 
ing lights. ' Eaeh light can bo n i wati i ncandoccgnt priiu 
iiig iij^lilL. Each light can be individually controlled, 
and there are pattern switches that control groups of 
lights. This exact control of lighting permits dodging 
and burning-in of the image. There is also a built-in 
filter roll for variable-contrast paper. At each end of 
the filter roll, there is a section of clear acetate which is 
used for printing without a filler. 

A sheet of diffusion Rlass is located directly above 
the lamps gives diffused, even illumination. Above the 
diffusion glass is a thick sheet of plate glass on which 
the negative is placed. /iiWililiiiuHi, ^Three aiiw dif- 
ferent types of printing galft s are provided. These are: 



PRINTING SURFACE 



231-527 



COUNTER RESET CONTROL 



COUNTER 



PRINTING SWITCH 



FAKE-UP CRANK 




FILTER HANDLE 



LAMP SWITCHES(73) 



PATTERN SWITCHES{4) 
Figure 3-2. Photographic contact printer, EN-22A. 



FILTER HANDLE 



SAFE SWITCH 

MAIN POWER 
SWITCH 



MANUAL/TIMER SWITCH 




a. One clear printing glass. (Vou can use your own 
individually cut masks taped to the glass.) 

I\ One masked lor 9 \ 9-inch (22 x 22cm) negatives. 

c. One masked for 9 \ 18-inch (22 \ 44cm) nega- 
tives. 



Exercises (641): 

Complete the following statements on the description 
of contact printers: 

I. The negative and the paper are held down hv the 



2. Preci 
printers 



^ available in most contact 
.uol of 



3. The EN 22A can handle roll film negatives up to 
inches in width. 



the lid ol the printer box is lowered to press the nega- 
tive and paper together. (NOTE: I o prevent slippage, 
it may be necessary to tape the negative to the glass. 
I his technique is particularly useful w hen a large 
number of prints have to be produced. Later in the 
chapter, we refer to this gl ass w hen we discuss ihe use 
of masks.) 

Earlier we mentioned that contact printing is used 
to make proof sheets. A proof sheet is made bv print- 
ing strips of roll film negatives (35mm, 120, etc.) or 
individual sheets of cut film on one 8 x 10 sheet. A 
single exposure is given for all of the negatives. Be- 
cause this is often a compromise exposure, some nega- 
tives will produce poor images. These negatives are 
separately grouped according to contrast and density: 
then they are reprinted. Proof sheets are excellent for 
record keeping and ^clcct■ >^ • ives to meet mis- 
sion requirements. 

REMEMBER: the p. , i contact printing is to 
produce only image-size prints that reproduce the 
original scene from the negative as accurately as 
possible. 



4. A roll 



contrast paper. 



is used tor printing variable- 



Exercises (642): 

I. How should the negative and the print paper be 
placed on the contact printer tor printing? 



5. A sheet of 



even illumination. 



glass is used to provide 



2. How can you determine which side of photographic 
paper is the emulsion side? 



642. Specify techniques and procedures related to 
contact printing. 



In contact printing, how should the si/e oi the 
image in the negative compare with the si/e of the 
image in the print? 



When t \iiuuned inJci « o(^m lighting, a negative has 
a shiny side and a dull side. The shiny side is the film 
base; the dull side is the emulsion layer side. A similar 
examination of photographic paper shows that the 
paper has a slight curl toward the emulsion and, par- 
ticularly with glossy paper, the emulsion side reflects 
more light. 

To produce contact prints, the dull side of the nega- 
tive must be in contact with the shiny side of the 
paper: that is, they must be emulsion to emulsion. If 
the negative base is in contact with the paper emul- 
sion, the photograph will be reversed from side to side. 
In some cases, such a reversal in the print is not readily 
evident, but it becomes strikingly so if there are letters 
or numbers in the picture area. 

The exposing light must pass through the negative 
first; therefore, in a contact printer, the exposing 
lights are directed upward. The negative is placed on 
the glass with the emulsion side up, and the paper is 
laid emulsion side down on top of the negative. Then 



4. How should you make a proof sh 



3-5. Projection Printing 

Projection printing differs from contact printing in 
that the negative is separated from the sensitized 
paper. The negative image is projected by means of 
incandescent light and an optical system onto the 
sensitized paper. By altering the negative-to-lens dis- 
tance and the lens-to-paper distance, it is possible to 
reduce, maintain, or enlarge the image size. Because 
most projection prints are made at an enlarged scale, 
it has become common to refer to projection prints as 
enlargments and to call a projection printer an en- 
larger. The preferred terminology is "projection 
printer," since the capability of reduction is present. 
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Today the skill of making prints by projection has 
become'as necessary to the photographic technician as 
the making of contact prints. This situation has come 
about because projection printing offers many advan- 
tages over contact printing. The main advantage of 
projection printing is that the size of the prints can 
be regulated, irrespective of the size of the negatives. 
Other advantages are the ability to improve perspec- 
tive, the case of dodging, the larger choice of projec- 
tion papers, and the many and varied special effects 
that can be obtained. 

643. State some of the characteristics of projection 
printers. 



Manually Operated Projection Printers. In general, 
all projection printers are quite similar in design and 
operation. 1 hey consist of an inclosed light source, 
some method of obtaining an even distribution of light 
over the negative, a negative carrier, a lens, a means of 
adjusting lens-to-negative and lens-to-paper distances, 
and an easel for holding the sensitized paper. It is 
necessary to have some way of cha iging the lens-to- 
negative distance for focusing and lens-to-easel dis- 
tance for different degrees of enlargement or reduction. 
The degree of enlargement or reduction of an image is 
usually m.easured in terms of diameters. As an ex- 
ample', a iwo-diameter enlargement is twice the length 
and twice the width of the negative image (four times 
the area): and a three-diameter print is three times the 
length and width of the negative image (nine times the 
area). 

Most projection printers have a tungsten lamp as a 
light source. The lamp is inclosed in a light-tight 
housing, which is ventilated to prevent excessive lamp 
heat from damaging the negative. Some projectors 
have biowers to circulate air and cool the inside of the 
lamp housing. 

The negative carriers used in the projection printers 
may be either a dustless type or a ^lass-sandwich type. 
The dusiless-lype carrier consists of two metal plates 
with an opening in the center large enough to accom- 
modate the negative format. The negative is placed 
between these plates and is held in position by its 
edges. This type of carrier is satisfactory for negatives 
4x5 inches (10 x 13cm) in size or smaller, since these 
negatives have sufficient rigidity to remain flat. The 
glass-sandwich type of carrier consists of a holder with 
two sheets of glass, between which the negative is 
placed. A holder of this type is necessary for larger 
negatives, since they have a tendency to sag in the 
center if they are used in the dustless carriers. 

The lens used in the enlarger should be free from 
optical defects and have an angle of field large enough 
to cover the negative being printed. A lens with a focal 
length approximately equal to the diagonal of the 
largest negative to be printed provides a sufficient 
angle of field. 
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The bellows of the projection printer should be 
capable of extending to at least twice the focal length 
of the lens. This amount of bellows extension is neces- 
sary for the production of 1:1 (same size) reproduc- 
tions. Although it is possible to make a reduction to 
any desired size, the bellows on most projection 
printers cannot be extended far enough to make image 
smaller than 1:1. Smaller reduction may be accom- 
plished by substituting a lens of longer focal length. 

The methods used to d- tribute the light evenly over 
the negative divide proje .ion printers into two general 
types — condenser and diffusion. 

Condenser-type projection printer. The condenser- 
tvpe projection printer, shown in figure 3-3, has a set 
of condensing lenses between printer light source and 
the negative. The condensing lenses concen.rate or 
focus the light in such a manner that the rays pass 
straight through the negative to the projection lens. A 
projection printer with this type of light source repro- 
duces the maximum amount of detail in the print. 
For this reason, negative defects such as surface 
scratches very often become apparent on the print. 
The condenser-type projection printer projects an 
image that is more contrasty than that projected by a 
diffusion-type printer. 

Diffusion-type projection printer. The diffusion- 
tvpe projection printer, shown in figure 3-4, has a dif- 
fusion medium between the light source and the nega- 
tive. Light emitted from the lamp, as well as that 
reflected from the reflector, strikes the diffuser, which, 
in turn, scatters it in all directions. Thus when the light 
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DIFFUSING 
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ADJUSTMENT 



EASEL 231-269 
Figure 3-4. Diffusion-typ>e projection printer. 

reaches the negative, it is traveling in no specific 
direction but in many directions. 

The effect of using diffused illumination is that 
minor negative defects are not clearly recorded in the 
print. There is a general softening of the image sharp- 
ness, which is accompanied by a reduction in image 
contrast. Diffusion-type printing is favcred in por- 
traiture and scenic-type work. However, the over- 
whelming majority of your Air Force printing is done 
on condenser-type enlargers. 



Exercises (643): 

Complete the following statements regarding projec- 
tion printers: 

1 . Fine focusing is primarily controlled by the 

distance. 



2. The degree of enlargement is in terms of. 



3. Negative carriers are either , 
types. 



or 



4. The enlarging lens normally has a focal length 
equal to the of the negative. 



5. A lens with a focal length longer than the diagonal 

of the negative being printed will project a 

image. 



6. A 



-type enlarger will project the more 



contrasty image. 



7. A 



negatives that have defects. 



-type enlarger is good for printing 



644. Specify operational characteristics and proce- 
dures of the EN-52B projection printer. 



Characteristics of the EN-52B Projection Printer. 

The EN-52B projection printer shown in figure 3-5, 
is the type of projection printer you will find in your 




Figure 3-5, Projection printer, type EN-52B. 
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base photo lab. It is a tablc-si/c unit used lo make en- 
largements ol" photographic negatives running iiom 
35mm through 4x5 inches ( 10 \ 13cm). Three lenses 
are available: 1" 3.5. 50mm (ideal lor 35mm): t 4.5. 
100mm ( 120 or 70mm film) and 1 4.5. 150mm (4 \ 5). 
The printer consists ol 8 major assemblies 1 hese 
units are the baseboard, easel, lilter wheel, lens, nega- 
ti\e carrier, condenser, lamphousc. and girder as- 
semblies. 

Operating The EN-52B Projection Printer. I se the 

following checklist when operating the EN 52B Pro- 
jection printer: 

(1) Make sure that the condenser, which is located 
immediately below the lamphousing. is securely locked 
in place. 

(2) Sleet the proper negati\e carrier for the nega- 
I .) that you want to print and position a UL^Mti\e 

in the negative carrier so that the emulsion is lacing 
down and the negati\e is upside down. Placing the 
negati\e upside down will make it project upright 
(,nto the printing easel. 

(3) Raise the lamphouse condenser assembly, insert 
the negati\e car ier. and lower the assembly. 

(4) Turn the (tverhead bghts off. set the timer to 
the l-OCL'S position, piace a sheet of white paper in 
the easel (a i^hcet ot printing paper placed upside 
down can be used) and focus the image with the lens 
wide open and no filter installed undei che lens. 

(5) After initial focusing, raise or lower the projec- 
tion assembly to achieve desired image size and crop 
ping and refocus the image. Raising the assembly 
enlarges the image, and lowering it reduces image si/e. 

NOTE: The EN-52B has the autofocus feature but 
it is set up to be used with a specific easel. Using an 
easel other than the one that comes with the projector 
changes the distance relationship that allows the auto- 
focusing feature to work. Therefore, it is always good 
practice to refocus the image each time you raise or 
lower the projector assembly on its track. 

(6) Once you have proper image size and cropping, 
tighten the tensioning knob on the projector track to 
lock the projector head in po^i^k'Sr^^yi^P^,^) ^ 

:nQb tnMlookD - tho pro - , 



^■ou can print up to a 
r.N 52H. 



The negati\e is inserted 
make the print. 



negati\ e on the 



>ide dow n to 



4. 



5. 



The tensioning 

before vou can raise or lower the 



knob must be loosened 



To obtain maximum enlargement, it is necessary 

to . - the ^.^Tm4(UH7.inr] ^MT rlpr -p V^o^^ C^o 



645. Explain the problems encountered techniques 
used in projection printing. 



Iways release the tensioning knob 

■e»n itK tr.^ci^. If you don't release the 



• Always re 
^^ectK^Ts 



tensioner, you may seriously damage the projector. 

(7) To make a test print, set the timer to the TIME 
t iti^ n and select an exposure time. Stop down your 
' Jesued f/ stop, remove the focusing sheet 

shf^et of prim ng paper into the c • 
/ button. 1 light .vill come on .nu 
. iv)r ihe time that you set and shuts off auto- 
matically to end the exposure. 



Exercises (644): 

Complete the following statements related to the de- 
scription and operation of the EN/52B: 
1. When printing 120 film, you will normally use the 
mm lens. 



rhe prerequisites for good projection prints are (1) 
good negaM\es. (2) a clean enlarger. (3) the proper 
contrast giade of printing paper or \ ariable-contrast 
paper and filter set, (4) correct exposure, and (5) 
careful processing and finishing. As you can see, you 
must control a number of factors in order to achieve 
top-quality results. 

Negative Selection. Although most any negative can 
be printed by projection, there arc a few characteristics 
that are particularly desirable. A good negative has 
normal density and contrast. It is sharp and free from 
such defects as scratches, abrasions, dust, and finger- 
prints. 

Your negatives should be handled carefully in order 
to prevent fingerprints and smudges that will degrade 
your image. Lint and dust particles hold back the light 
^3 during printing, and their shadows produce white 
spots on the prints that are very unattractive additions 
to any photograph- Therefore, both the negative and 
the negative carrier should be cleaned with a tuft of 
cotton moistrned in alcohol or film cleaner. If the 
negative. ^ properly processed and handled, how- 
ever. ' usua''v He cleaned with a so^* brush, 
>iule.s ; »tK .1 air Diasts from an aerosol can. 

Printer and Easel Adjustments. Place the negative 
in the carrier so that the emulsion side is down and 
facing the emulsion of the paper. Replace the negative 
carrier in the projection printer and make sure that 
it is properly seated. 

Adjust the paper corner guide and the masking 
device on the easel to form the bord'^r width and print 
size needed. As an aid for composition and accurate 
focusing of the image, place a sheet of white paper in 
the printing position on the easel. The base side of a 
finished print serves nicely for this focusing aid. Then 
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turn on the appropriate satelight> and turn off the 
white lights. Turn on the printer hyht and open the 
lens to its maximum aperture. 

Focusing and arranging the composition of the 
projected image should be accomplished with the lens 
wide open. The brighter image is easier to see for 
accurate focusing. When you are read\' to print, vou 
should stop the lens down tuo or three stops for sev- 
eral reasons. First, almost all lenses project a sharper 
image when stopped down a couple of stops. Second, 
stopping down the lens causes a greater depth of focus, 
which provides a margin of safety for any slight error 
in focusing. Finally, moderate printing times (e.g., 10 
seconds) permit dodging and burning in. 

Now study the image carefully. (The picture is 

.ier to compose if the scene if right side up. If it is 
upside down, either rotate the carrier or remove the 
carrier and reposition the negative.) Most printing 
papers are rectangular; therefore, you should decide 
whether to use a vertical or horizontal format. In many 
cases, the manner in which the scene is composed 
(horizontally or vertically) on the negative is the con- 
trolling factor. Furthermore, most photographs can be 
improved by cropping. 

To bring the image to the desired size, raise or lower 
the printer head until the appro.ximate size is reached. 
1 hen bring the image into sharp focus by changing the 
lens-to-film distance. However, because the size of the 
image will be changed slightly by focusing, the printer 
head should be readjusted. This readjustment involves 
moving the enlarger head and then refocusing. This 
operation should be repealed until the desired size is 
reached and the image is in sharp focus. 

After the image is correctly composed and focused, 
the aperture of the lens should be closed down. Then 
turn off the printing light, remove the white focusing 
paper, and place the printing paper (emulsion side up) 
on the easel. You arc now ready to expose and process 
your test strips. 



Exercises (645): 

1. What problem uill dust and lini cause or your 
print? How can the problem he reduced? 



2. li K .d the emulsion of the negative and the 

pa[ ranged? 



3. For a given negative si/e. how is image con- 
trolled in projection printing? 



4. In composing a picture, what i do p. ml formats can 
you T>orma!!y ch«H)se from? 
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5. In terms ot composition, wh\ is projection printing 
more dynamic than contact printing? 



3-6. Making Borders and Frisktts 

I he white borders seen on most photographic prints 
are made at the time the paper is exposed. The mask- 
ing techniques necessary to insure white borders \ aries, 
depending on whether you are doing contact or projec- 
tion printing. 

Another part ot handwork at the printer is attaching 
triskets. In this section we discuss making borders and 
friskets. 



646. Specify material types and procedures related to 
printing masks. 



Contact Printing Masks. Many contact printers 
have part of the glass opaqued to form a mask. Thus 
the negati\'e can simply be taped to the glass for print- 
ing. However, in most cases, a mask is constructed 
from four strips of opaque leader material. These strips 
are taped together at the corners to form a rectangular 
opening. A cardboard guide, made to the proper size, 
can be used as an aid in adjusting the size of the open- 
ing and alignment of the individual strips that form the 
mask. The opening must be a perfect rectangle with 
square interior edges. 

The mask is taped to the printed glass, the negative 
is taped to the mask, and the paper is placed on lop of 
the negative. This procedure prevents light from reach- 
ing the edges of the paper, thereby leaving a while 
border. 

Masks may be constructed so that the border is of 
any desired size or even of a special shape. Masks with 
odd openings may be constructed for specialized pur- 
poses. You may want a circular border on a print, in 
which case the opening in the mask is round. Or, per- 
haps you desire an opening shaped like a keyhole or 
one imitating the effect of hooking through a pair of 
hinr ulars. l - .u.i' >v'pv ^ n.r. effective in news- 

ctu>»i 4'rmting Masks. In projection printing, it 
is aper that is masked rather than the negative. 
An ..Ksel is used to keep the paper flat and to form a 
border. Easels come in a couple of basic designs. One 
type has a fixed frame for each size of print (8 x 10, 
5 x 7, 4 X 5, etc.). Such an easel is immediately ready 
lor use, and a piece of paper can be quickly inserted 
within the frame. Another common type has four 
masking strips that can be adjusted for any size of 
print or border. This type of easel has a guide to hold 
the paper. (There are also borderless, no-masking 
easels that use vacuum or other means to hold the print 
flat.) Easels produce square edges and are not meant 
to be bent into other shapes. 

29u 



Exercises (646): 
1. In contact printing, the 



is masked; 



whereas in projection printing, the 
is masked. 



2. What type of material is used to ma'«^ contact 
printing mask? 



3. What are the two basic types of printing easels that 
produce borders? 



647. Specify how to attach a frisket to the printing 
easel. 



of as a negative. The clear part allows lifjit to pass 
through it, and the dark part transmits no light. 

Uses. Any time you need to make information a per- 
manent part of the print, use a frisket. IJMRs, 36 93, 
and aircraft accidents are examples of phot -nay 
require friskets. 

Procedures. To get the frisket where you a ant it 
's no big problem. First cut the frisket to si/.e. Leave 
enough area around the sides and bottom so that you 
can place tape there. Next, hold the frisket so that you 
can read it. Then put strips of tape on the back side of 
the frisket at the two edges that will be under the easel 
mask. The sticky part of the tape must be facing you. 
Now, put the frisket where you want it in the frame. 
Press the tape onto the easel frame. Finally check to 
see if the frisket has been properly positioned. This 
includes: ( I) the frisket must be straight, (2) the frame 
must cover all of the tape, and (3) the frisket must lie 
flat. Your frisket and easel should look like figure 3-6 
when you are done. 



Defmition. A frisket is a piece of clear film or ace- 
tate on which printed words, symbols, or numbers can 
be clearly seen. Generally, a frisket is produced by typ- 
ing the necessary information on a sheet of typing 
paper. This is copied and then contact printed on an- 
other sheet of film. The product is then a clear sheet 
of film with printing on it. The frisket can be thought 



Exercise (647): 

I . Briefly explain how to attach a frisket to a printing 
easel. 



Figure 3-6. Frisket/easel relationship. 
53 
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3-7. Exposure Controls 

Determining the correct exposure is as important in 
printing as it is when the photographer is exposing 
film in the camera. The basic formula, E = I x T, can be 
applied to printing. I represents the intensity of the 
printing light, and T represents the time the light is 
allowed to expose the paper. 



648. Explain procedures and judging techniques re- 
lated to the production of test strips. 



The use of test strips is the best method to calculate 
exposure, whether you are contact or projection print- 
ing. Test strips are cut pieces of sensitized material 
that are each given different exposures. The strips are 
carefully processed and then compared under white 
lights. Using strips minimizes waste and insures good 
results. 

When making a test strip, you can apply the follow- 
ing procedures (or either contact or projection printing. 

(1) Before exposing the test strip, choose the area 
of the negative or projected image that is to be used 
for the test strips. This ar^a for the test should contain 
highlights, middle tones, and shadows. Each test strip 
should be made from the same part of the negative or 
projected image. Only in this way can one test be ac- 
curately compared with another strip. (Unfortunately, 
when making a projection printing test, too many tech- 
nicians have been taught to use a full sheet of paper 
that is then progressively uncovered. This procedure 
results in the full image being sectioned off into strips 
of different density. Thus, there is no way of compar- 
ing the strips, since each may represent widely different 
ranges of negative density and contrast.) 

(2) Cut a sheet of number 2 graded or variable- 
contrast paper into strips that are 2 inches (5 cm) wide. 

(3) Carry out a systematic method of exposir.g, 
usmg a number 2 filter for the variable-contrast paper. 
For example, you can start with 2 seconds in the case 
of a projection printer (keeping the aperture the same 
throughout), and double the time period each time. 
Another method is to expose each test with an equal 
amount of increase. For example, 2 seconds could be 
added to each test. Such a system would give expo- 
sures of 2, 4, 6, 8, 10, etc., seconds. The main point is 
to be sure to bracket the correct exposure; that is, to go 
from underexposure to overexposure. (NOTE: Using 
a soft lead pencil, on the back of each strip, identify 
the exposure time used so that you will know the time 
that gave you your best result.) 

(3) After you have exposed and labeled your strips, 
process them according to the manufacturers' direc- 
tions for time, temperature, developer strength, and 
method of agitation. 

(4) As soon as the test strips have been processed, 
carefully inspect them. By observing the highlight area, 
determine the best exposure for the grade of paper or 
variable-contrast filter tested. The highlight areas 
should be slightly darker than the same paper with no 
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exposure, and they should contain detail. Too little 
exposure is indicated when there is no detail in the 
highlights. Too much exposure is indicated when the 
highlight areas are much darker than unexposed 
material. If the highlights are not correct on any of the 
test strips, run a new series of tests (using the same 
grack of paper or filter), providing more or less expo- 
sure as indicated. 

(5) When the best exposure has been selected, 
decide whether the contrast is correct. Do this by 
examining the shadow area of the test strip that has 
the correct highlight exposure. If the shadow area of 
this test is too light, the paper (or filter) does not have 
sufficient contrast. Either a higher numbered graded 
paper or a higher contrast filter is needed. If the 
shadow area is too dark (i.e., the paper has too much 
contrast), a lower numbered graded paper or a lower 
contrast filter is needed. (Print contrast is discussed 
in more detail later in this chapter.) 

Remember to continue to make tests until you have 
finalized the correct exposure time and grade of paper 
(contrast filter). It is cheaper to make a number of 
tests using test strips than it is to go off blindly on a 
trial-and-error basis with full sheets. 



Exercises (648): 

1. What is the purpose of making test strips? 



2. Why are test strips economical? 



3. Explain how to judge proper exposure by observing 
the highlight portions of a test strip. 



4. Explain how to judge proper contrast by observing 
the shadow portions of a test strip. 



649. Specify purpose and techniques used to c ' I 
local exposure in printing. 



Local Exposure Control. Many exposures are made 
under '"ss than ideal conditions that wide variations 
of dc .ty in different areas of a single negative. That 
is, the exposure in one area of the negative is much 
greater or much less than in other areas of the nega- 
tive. This characteristic is usually caused by wide var- 
iations in subject tones or the reflective qualities of 
the subject. In effect, the negative has a greater range 
of densities than can be reproduced by the printing 
paper. As a result, you have a negative that is very 



difficult to print. If the print is exposed long enough o 
bring out the details in the highlight areas, the shadow 
areas become overexposed. Or, if you reduce the 
exposure to retain detail in the shadow areas, the 
highlights are underexposed and lack detail. Since the 
objective of Air Force phc.ography is to produce an 
accurate, detailed representation of the subject, you 
must often use special printing controls. The two basic 
controls you will be using are dodging and buming-in. 

Dodging. Oodgmg is reducing exposure (density) in a 
particular area. The most common and the easiest 
method of contact-print dodging is through the control of 
the individual lights under various parts of the negative. 
The switches controlling lights under the areas of the 
negative that print too dark are placed in the OFF 
position. The lights are left burning under the areas of 
the negative that have the greatest density; thus, these 
ares of the prim get more exposure than the areas of the 
negative that are above the extinguished lamps, if 
turning the lights off for the entire exposure time lightens 
the area too much, they may be extinguished for only a 
portion of the total printing time. On the other hand, if 
turning the lights off for the total printing time does not 
hold the light back enough, lamps surrounding the thin 
areas of the negative may have to be turned off in 
addition to those directly below the thin areas. 

Dodging can be accomplished more easily and 
accurately in projection printing than in contact printing. 
As shown m figure 3-7, dodging may be done by 
manip'ilating your hands into various shapes. Or, as 
shown in figure 3-8, a dodging device can be made by 
attaching an opaque, properly shaped piece of material 
to a wire handle. Since the dodging tool is held and 
manipulated in the beam of light from the lens, its 
kKation and coverage can be seen and controlled during 
the printing exposure. 

Dodging is generally necessary for only a part of the 
exposure time. When dodging, you should consider how 
close the ti>ol is placed to the lens. The closer the 
dodging tool is to the lens, the larger the shadow it casts 
and also the more blurred the shadow becomes. 
Conversely, the shadow will be smaller and sharper, the 
closer the tin^l is held to the paper. To prevent the 
fomialion of a dodging tool outline on the prim, the 
dodging device must be moved up and down and from 
side to side slowly and constantly in order to blend the 
areas receiving various exposures. 

Burning-in. Buming-in adds exposure (density) to a 
kxral area of the print. Normally it is done after the basic 
exposure has been given to the entire print. In contact 
printing, the technique is little used but can be 
accomplished by turning off all the lights except those 
under the area to be burned in. 

In projection printing, buming-in is done by using a 
piece of cardboard slightly larger than the print; the 
cardboard has a hole in the center, which is smaller but 
approximately the same shape as the area to be exposed. 
Figure 3-9 shows a simple device in use. After the 
normal overall printing exposure has been made, the 



buming-in device is moved into position between the 
lens and the easel. The card holds back all ol the light 
except that passing through the hole. If the burning-in 
tool is held high, the circle will be large with blurred 
edges; if the tool is held low. the hole will appear smaller 
and have .sharper edges. During exposure, the device 
must be kept moving in order to prevent the formation o\' 
an outline of the tool on the prim. 

Flashing. Flashing is the deliberate fogging of a print 
to darken specific parts of the print and to obscure detail. 
This technique differs from dodging and buming, whose 
purpose is to bring out detail. Flashing is done by 
exposing the print to raw light from the printer with the 
negative removed or by exposing the print using a 
flashlight. 

Projection print Hashing techniques use the light of the 
enlarger, with intensity being controlled by the lens 
aperture. To Hash a print, remove the negative but leave 
tlie carrier in place to prevent a light leak. Hold a dark 
piece of cardboard, about 6x8 inches ( 15 x 20 cm) for 
an 8 X 10 print, with dull finish on both sides to prevent 
reflection, about 3 to 4 inches under the enlarging lens. 
When you are ready, hold the cardboard by one comer 
and move it back and forth very rapidly during the 
exposure. The area not completely covered during this 
rapid motion of the card wi'l be flashed. 

In order to use dodging, buming-in, and Hashmg 
effectively, you should make a fully corrected print. 
Study the print carefully and make your battle plan as to 
where you are going to dodge, bum-in, or flash. The 
applications of these techniques are time consuming, yet 
they make it possible to tum out a print t!iat is rich in 
detail and mood. 

Exercises (649): 
1 . Briefly state the purpose of dodging. 



2. How do you dodge in contact printing? 



3. What is the purpose of buming-in a print? 



4. How do you bum-in during projection printing? 



5. Why must your dodging or buming-in tot)l be 
constantly moved during exposure? 
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6. What is the purpose of flashing? 



7. Brieny state how you flash a print. 



limited to masking off unwanted edge areas, but in 
projection printing, you are much freer to determine the 
size and format of the subject. It is therefore important 
to consider composition when you print. 



3-8. Composition 

Comjwsition is the most visually effective way of 
arranging the various elements of the subject. When you 
make a print, the subject arrangement is set by the 
negative; but how much of the subject should be 
included and whether it should appear vertically or 
horizontally is up to you. In contact printing, you are 



650. State basic principles and techniques applicable 
to printing composition. 

Since photographers are of infinite variety, and they 
differ in their personal likes and dislikes, there are no 
hard and fast rules in composition. However, the 
following are some suggestions that can be used to 
produce a composition that is pleasing to most people. 
(Remember that the mission requirements of the Air 
Force must have the ultimate influence on the product.) 

a. Normally, the center of interest (subject) is not 
placed in the middle of the print but a little to the left or 
right or a little above the center of the print. 
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h. Horizontal, vertical, or diagonal lines should 
never be allowed to cut the picture in equal parts. For 
example, the horizon should be below or above the 
center of the picture. 

c. The horizon should be level. 

ci. Live subjects should be looking into the picture, 
not out of it. In other words, there should be more 
space in front of the figure than behind it. This princi- 
ple also applies to action photographs: your composi- 
tion is stronger if the action leads into the photograph 
and weaker is it leads out of it. 

e. Let the subject determine whether it should be 
printed vertically or horizontally. Tall, thin subjects, 
such as portraits or buildin^^s, work best vertically. 
Wide subjects, such as scenics, print better hori- 
zontally. If you have doubts, print it both ways and 
then decide. 

To have clear idea what the best approach would 
be, make a tull-size test print. After processing and 
finishing, place the print under normal illumination 
and use L-shaped "rulers" to crop the picture. (The 
L-shaped cropping guides can be made from card- 
board, etc.) Adjust the rulers until the image is the way 
you want it and then with a grease pencil, mark the 
picture. This indication then can be used when you 
make your final print. (Remember that when you 
change the image size of the print, you must make new 
test strips to determine the proper exposure, etc.) 

Once you have decided what you want to do, then 
you can apply a number of different techniques. 

The basic technique is to change the size of the 
image by changing the printer head/ paper relationship. 
As the distance increases, the image becomes larger. 

Another way to change image size is to change the 
focal length of the printing lens. The shorter the focal 
length, the larger the image for a given negative size. 

Another technique involves the use of the easel. The 
easel can be placed horizontally or vertically any- 
where within the projected image. It can also be laid 
at different angles to straighten a horizon line. If you 
have easels with adjustable blades and you are not 
held to a certain overall image size, you can crop by 
adjusting the blades. 

NOTE: While not fitting within the topic of com- 
position per se, remember that the tone and contrast 
of the image greatly affects the way people see your 
composition. 



Exercises (650): 

1. How should the horizon line appear in a print? 



2. How should live subjects be arranged? 



3. What are L-shaped rulers used for? 
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4. When should you switch to a printing lens with a 
shorter focal length? 



5. What should determine wheiher the print i,s hori- 
zontal or vertical? 



3-9. Distortion Control 

Every photographer has discovered what is bound to 
happen if he tilts his camera upwards while taking a 
picture of a tall building — the vertical lines converge 
and the walls seem to be on the point of collapsing. In 
this section, we arc not going to review how to shoot 
subjects like tall buildings, but we are going to describe 
how to correct for distorted images when you projec- 
tion print. (No such correction is possible by normal 
contact printing.) 



651. State the proper techniques to use when you must 
correct for distortion during projection printing. 



A viewing camera is equipped with adjustments that 
permit making the film nearly parallel with the subject 
in spite of viewpoint. However, the press-type camera 
has only a rising front and a lateral shift of the front 
standard to accomplish any corrective action. Minia- 
ture and roll-film cameras rarely have means for cor- 
recting the alignment of the film and the subject. As a 
result of these limitations in taking the photograph, 
many negatives show a noticeable convergence of lines 
that is distracting. Changes in these images can be 
produced by manipulation of the projection printer to 
achieve the desired correction. 

The control of distortion is based on the fact that 
image size varies with the distance between the nega- 
tive and the easel. The greater the distance between 
the negative and the easel, the larger the size of the 
image produced. Thus, if the image is projected upon 
an inclined plane or the image is projected from an 
inclined negative, the portion of the image farthest 
from the negative will have the largest image size. 

Conversely, that portion of the imager being closest 
to the negative will have the smallest image size. If a 
negative consisting of parallel lines ^ere to be pro- 
jected from an inclined negative or onto an inclined 
plane, all portions of the negative would not be the 
same distance from the paper, and the lines would not 
be recorded as parallel. By the same token, a negative 
that has lines not parallel (within limits) could be pro- 
jected so that the print will show them as parallel. 
The control of distortion is limited to some extent by 
the type of projection equipment available for making 
the print. 

304 



Tilting Only the Easel. Almost any projection 
printer has an easel that is a separate entity tVom the 
projector. Because the easel is separate, it can be tilted, 
even if it is merely propped up on one end. Studv 
figure 3-10. Note that a small diaphragm setting is 
used to increase the zone of sharpness sufficiently to 
include both the part of the easel nearest the lens and 
the part of the easel farthest from the lens. Notice, too. 
that the zone of sharp focus is parallel to the negative 
in this case, and it is not parallel to the easel. 

If parallel lines existed within the negative running 
in the direction A to B, these same lines on the print 
would tend to converge— being closest at B' and the 
larthest apart at A'. Applying this principle to correct 
for convergence of lines, the end of the negative hav- 
ing the lines closest together would be placed at end A 
of figure 3-10. The end of the negative having the lines 
farthest apart would be positioned at B. (However, 
realize that the ends of the negative could be reversed 
if the tilt of the easel were also reversed.) 

One of the big disadvantages of tilting only the easel 
is that an extremely small diaphragm opening must be 
used to have sufficient depth to the zone of sharp focus. 
The use of a small diaphragm opening makes it neces- 
sary to use longer exposure times. 

Tilting Only the Negative. If the negative veie 
tilted instead of the easel, as is shown in figure 3-11, 
the result would be much the same as when the easel 
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Figure 3-10. Correction by tilting the easel. 
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Figure 3-!!. Correction by tilting the negative. 



is tilled. Once again, a very small diaphragm opening 
would be necessary to produce a zone of focus with 
sufficient depth to be sharp at both ends of the easel. 
Notice that the zone of sharp focus titlts on the same 
axis but in the opposite direction of the tilt of the 
negative. 

Since the same negative-easel relationship exists in 
figure 3-1 1 that existed in figure 3-10, the effect of the 
tilt on the image would be the same as that resulting 
when the easel was tilted. When the negative is tilted, 
the same disadvantages also exist; that is, it is essential 
to use a very small diaphragm opening to provide the 
required depth in the zone of sharpness. 

Tilting Both the Easel and the Negative. If you 
carefully examine figures 3-11 and 3-12, you will 
notice that if both the negative and easel were to be 
tilted on the same axis but in opposite directions, the 
correction would be the same. In addition, the plane of 
sharp focus would be- parallel to the easel. Thus, an 
arrangement such as that shown in figure 3-12 works 
very well for the correction of distortion when the dis- 
tortion is on a single axis. Since the plane of sharp 
focus coincides with the tilt of the easel, the diaphragm 
aperature can be relatively large. 

Not too many projection printers are equipped with 
negative carriers that can be tilted at will. But remem- 
ber, many printers are designed so that the entire pro- 
jection head can be tilted. This tilting, in effect, is the 
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Figure 3-12. Correction by tilling both the ncgitivc and the easel. 

same as tilting the negative. The negative-to-easel 
relationship is the significant point you must remember. 

Tilting Both the Easel and the Negative on Two 
Axes. Certain projection printers are equipped with both a 
two-axes tillable negative carrier and a two-axes tillable 
easel. The type of arrangement shown in figure 3-13 is 
ideal for correction of distortion. Distortion in any 
direction of distortion. Distortion in any direction on the 
negative can be corrected, and the zone of sharp focus can 
be made to coincide with the easel in its tilted position. 
Correction of distortion on both a horizontal axis of the 
negative and a vertical axis of the same negative is 
possible. Large diaphragm openings are possible without 
seriously affecting image quality. 

Exercises (651): 

Complete the following statements on distortion control 
1 . When tilting only the easel frr distortion control, you 
must use a diaphragm setting. 



When tilting only the easel to correct for distortion* 

you tilt the easel where the projected 

image *s parallel lines are farthest apart. 




EASEL TILTED 
ON TWO AXES 



ZONE OF SHARP FOCUS 



Figure 3-13, Correciion by lilung both the negative and the easel in two 

directions. 

3. When tilting only the negative, you must use a 
diaphragm. 



4. When you tilt both the easel and the negative , you may 
be able to use a _ diaphragm. 



5. More complete distortion correction is possible when 
the easel and the negative can be conected on 
axes. 



3-10. Negative Duplication 

Duplicate negatives are often required for distribution 
to other agencies for printing or for filing and storing in 
different locations. At times, it may become necessary to 
send duplicate negatives to other bases for making prints 
to be used for operational, instructional, or publicity 
purposes. Duplicate negatives are ideal for training and 
practicing techniques (like etching). 

A negative also may be duplicated in order to have a 
reserve in the event the original is lost or damaged. 
Duplicating the negative is particlarly important when it is 
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impossible to make a new negative of the subject by 
rcshcx)ting it. 

In addition, duplicate negatives are used when it 
becomes necessary to speed up production or when a large 
number of prints of tlic same subject must be produced. 
This mass production can be accomplished by making a 
number of duplicate negatives of the original and 
distributing them to the various priming stations. Several 
technicians can then be simultaneously working to meet 
production requirements. 

Some defects in negatives can be corrected during 
duplication. For example, you can change the contrast or 
density of a negative. You can dodge or bum in any local 
area of the negative. Of course, you cannot impart detail 
that is not present in the original. 

For these and other reasons, you should know how to 
duplicate negatives. 

652. Specify techniques fov making duplicate 
negatives, stating advantages and disadvantages. 

Duplicating by Contact Printer. If the dupHcate is to 
be the same size as the original negative, contact printing 
is the easiest and most economic method. The 
positive-negative film method is simple to accomplish. 
First, contact the negative with a fine-grain copy film like 
Kodak's Ortho 4125. Aft^r the film has been processed 
and finished, you have the master positive. From the 
master positive, if you repeat the same contact printing 
steps with your copy film you can turn out as many 
duplicate negatives as needed. 

To insure good results, remember the following points: 

a. The film you use to make your master positive or 
duplicates may have much different sensitivity than the 
print papers that you are using. Watch those safe-Hghts! 
Make sure that they are the type recommended for your 
film. Your exposing times may also be shorter than you 
are used to. 

b. Make sure that the original negative, the master 
positive, and the film are clean. If you don't, you will 
have dust spots in the ima;^e that cannot be removed. 

c. You can dodge, bum in, or change the contrast (by 
exposure and development combinations) of the master 
positive. But remember, your aim is to obtain negatives 
that can produce r rints that are as good as (or better than) 
those produced by the original. Your master positive and 
duplicate negatives should not normally be high-contrast. 
They should contain a full range of tones that match the 
original negative. 

d. You should carefully choose your film/developer 
combination for each step. Duplication magnifies grain, 
and so by the time you have made your positive and your 
duplicate negatives, the grain of the original will have 
been magnified. This magnified grain could ruin your 
prints. Keep grain down by using fine-grain 
film/developer combinations. 

Duplication by Projection Printing. When the 
duplicate negative must be a different size than the 
original, use the projection printer. Projection printing 
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gives you much greater control over dodging and 
burning-in when you make your master. Once the master 
positive is made, you can contact print the duplicate 
negatives. 

Reversal Film. An alternative to the positive/negative 
method is to use reversal film, which can produce the 
negative in one step. Its drawbacks are the limited number 
of black-and-white reversal films (mainly 35mm) and the 
more elaborate processing that is required. 

Direct Duplicating Film. Another method of 
duplicating negatives is to contact or projection print them 
onto direct duplicating film. Use such films as Kodak 
Direct Duplicating Film, types 2575 or 4575. This film 
produces a negative in one step (no intermediate positive 
is needed). Although it is a high contrast film, moderate 
success with continuous tone negatives is possible by 
selecting a developer which will reduce contrast. Try such 
developers as HC 1 10 dilution B, D-72 or Dektol 1: 1 , or 
Polydol. When duplicating high contrast negatives, select 
a high contrast developer such as D-1 1, D-19, etc. 

Exercises (652): 

1. How can you produce duplicate negatives, using 
contact printing? 



2. What are the advantages of making a master positive 
by using projection printing? 



3. What are tlie possible drawbacks of using reversal 
film? 



4. What type of contrast does direct duplicating film 
have? 



3-11. Storage and Preservation of Papers 

Photographic papers are perishable and deteriorate with 
age. They must b!e protected primarily from the injurious 
effects of heat and moisture, as well as from harmful 
gases and from physical damage. Inadequate protection in 
storage causes increased fog, inferior tone reproduction, 
and a loss of emulsion sensitivity, as well as such physical 
defects as shrinkage, distortion, and brittlen^ss. 

653. Specify the procedures for the proper storage 
and preservation of photograhipc paper. 

Manufacturers package their products either for 
domestic use or for export. Materials intended for export, 
or for use when high relative humidity is prevalent, are 
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packaged in moisture-proof containers. Packaging for 
export is so labeled on individual units as well as on the 
shipping cartons. Materials intended for nonnal domestic 
use may be packaged in moisture-resistant, but not in 
water-tight or vaportight containers. Assume that an 
unlabeled package is intended for domestic use, and 



handle it accordinf^ly. Do not keep sensitized papers 
under refrigeration once the sealed package has been 
broken, unless the refrigerator can be held at 50 to 60 
percent relative humidity. 

Store individual packages of paper on end so that the 
weight of the contents is on the edges of the paper. 
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Also, store material with the earliest expiration date to 
the front of the stack —this procedure enables you to 
use the oldest material first. However, when it is 
known that the paper due to be used next (according 
to the earliest expiration date) has been shipped or 
stored under unfavorable conditions, you should set 
this material aside and use fresh material for any 
highlv critical project you have to print. 

Paper removed from cold storage areas must be 
adjusted to room temperature over a period ol at least 
8 hours prior to use; longer times are required lor 
warmup if the packages are stacked. 

Processed prints require the same careful protection 
that processed negatives should receive. Moisture, 
light, heat, chemical fumes, and careless handling can 
cause permanent damage. Prints should be carefully 
filed in manila envelopes that are kept in appropriate 
storage vaults in an air-conditioned room. The relative 
humidity should be kept between 40 to 50 percent and 
the temperature near 70° F. (2i° C). 



Exercises (653): 

Complete the following statements on the storage and 

preservation of photographic paper: 

1. Packages of paper should be stored so that the 

weight of the contents is on the of 

the paper. 



2. Older paper should be stored towards the 
of the stack. 



3. Paper removed from storage needs to be ajusted to 

room temperature over a period of 

hours prior to use. 



4. Processed paper needs to be protected from 



and 



5. Prints should be stored in a room having a tempera- 
ture near . 



will not work. I o make sure that your equipment 
works well, you practice operator mainteiianee. 



654. Specify the proper procedures for operator main- 
tenance on printing equipment. 

In your printing room you have equipment that must 
work properl> and consislenlly. Consider a timer that 
occasionallv takes one minute, sometimes one minute 
and ten seconds to do a full circle. Not very consistent, 
is it? You may have a projection printer that slides 
down the track because of a loose locking screw. It 
would be difficult to produce a good print while the 
lens assembly was moving to the easel. A contact 
printer with a hole in the platen will not produce very 
sharp prints. 

As in so many other areas, operator maintenance oi 
printing equipment is basically common sense and 
good housekeeping. 

A contact printer must be kept clean. You should 
check to see if each bulb is working. Replace those 
tht are burned out. While you are checking for good 
bulbs, check the operation of each switch. Identify 
those that do not work and have them repaired by 
maintenance people. Make sure each piece of electical 
equipment is properly grounded. The platen must hold 
air. Check it for leaks or cracks. 

Projection printers also need to be checked for 
proper operation. Look for loose nuts, bolts, and 
screws that you can tighten yourself. Make sure that 
electrical cords are not frayed and that each three- 
prong plug has ai. ' hree prongs. Look at each negative 
carrier to see if it is still square and that those with 
glass do not have broken, chipped, or scratched glass. 
Burrs in the metal carriers can also scratch your nega- 
tives. If you find any burrs, file or sand them smooth. 
Check the lens cones for proper fit. The lens should be 
secure and clean. Periodically clean the condenser 
and/or diffusion glass. Be careful when handling them 
as they are generally expensive. 

Check the timers, both interval and continuous, tor 
proper and safe operation. Electrical work on timers 
must be done by qualified people, but you can identity 
malfunctions. Keep the timers clean and do not put 
them where water and chemicals can be splashed onto 

them. . 

About all you can do for an easel is to be sure the 
hinges work. Check adjustable easels for free move- 
ment of the border masks and ensure that they are 

not bent. . 

Keep all of your printing equipment clean. 1 his will 
keep it working longer and will give you a better place 
to work in. 



Exercises (654): 

11 ist three things you should check on a contact 
3-12. Operator Maintenance nrint^r 
In addition to all the other potential problems in pi unci, 

the darkroom, there is the possibility that equipment 



63 




30,9 



2. Wliat should you look lor wliLMi you pcrtonn opera- 3. W'liat precautions should \ou take w hen vou posi- 
tor maintenance on negative earriers? tioii a tinier'.' 
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CHAPTER 4 



B!ack-and-White Finishing 



FINISHING YOUR prints is chc final step in the 
printing cycle. It includes all of those actions you take 
after the print has been removed from the fixing bath. 
Your print finishing operations will include washing, 
glossing, drying, identifying, and mounting — all of 
those things needed to put the "finishing" touches on 
your prints. 

In this chapter we present information that you 
should learn in order to be an efficient print finisher. A 
thorough knowledge of finishing techniques is neces- 
sary if you are to turn out high quality prints that meet 
the mission requirements. 



4-1, Washing Prints 

Washing is an important step to insure a permanent 
image. It should never be done in a haphazard manner. 
You must, therefore, learn proper washing techniques 
and then apply them in your work. This section dis- 
cusses basic principles of washing prints and the use of 
mechanical washers. 

655, State principles and describe procedures related 
to print washing. 



The purpose of washing prints is to remove the 
residual chemicals that remain in the emulsion base of 
the paper aTter de\'elopment and fi.xation. Washing 
dissohes and dilutes the soluble products and elimi- 
nates them with the disposal of the wash water. 
Thorough washing of prints is as necessary as 
thorough washing of negatives. If processing chemi- 
cals remain in the paper, they will discolor and ruin 
the print. Although chemicals diffuse from both the 
base and the emulsion of prints during washing, it is 
necessary to wash prints longer than the time required 
for negatives because the fibers and baryta coating of 
the paper absorb the chemicals. (An exception is resin- 
coated paper, which can be washed in 4 minutes be- 
cause it does not absorb chemicals at the same rate as 
other papers.) 

Washing Factors, The length of washing time is 
dependent upon a number of factors. You should con- 
sider the following: 



a. Proper fixing. Using partially exhausted fixing 
baths that require longer than normal fixing times will 
require longer than normal washing times. 

/). Temperature of the water. The higher the water 
temperature, the faster the chemicals are diffused. 
Therefore, vou get faster washing times at 75° F. (24° 
C.) than at 65° F. (1S.5° C). (Very high temperatures 
will damage the emulsion.) 

c. Type and weight of the paper. Whether the paper 
(/.V or /.V not) resin-coated affects the washing rate. 
Resin-coated papers do not absorb the chemicals as do 
the normal kinds and therefore wash faster. The 
weight of the paper is signifi'^ant. Double-weight 
paper, which is thick and therefore absorbs more 
chemicals, takes about twice as long as single-weight 
paper. 

c/. Method of washing. Whether you are usingtrays 
or mechanical washers will significantly affect the 
water exchange rate and hence the washing times. 
Mechanical washers, in fact, are a necessity for high- 
\ olunie washing. 

c\ Rate of water exchange. The number of complete 
changes of water to insure that the contaminated 
water is being completely drained av^ay is important. 
One change every 5 minutes is recommended to insure 
proper washing. 

/: Amount of agitation. Agitation is essential to in- 
sure the free How of water around each print. The 
prints must be rotated by hand or tumbled by mechan- 
ical means so that each print is adequately washed. 

Use of a hypo clearing agent. The rinsing of 
prints in a hypo clearing agent for 3 to 5 minutes prior 
to washing can significantly reduce washing times. 
There are a number of commercially made hypo elimi- 
nators, and formulas are also given in the Photo Lab 
Index. Using these solutions according to directions 
can save you much time. 



Washing By Trays, Although tviost washing is done 
by mechanical washers (discussed later in this section), 
small groups of prints may be washed in trays. Two 
deeptrayssh 'Ul ;>e used. The size of the trays .selected 
is determit'.u by the size and number of prints to be 
washed. Both tVays should be filled with water. All 
prints are then placed emulsion up in one tray, l he 
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prints should be separated, agitated, and then trans- 
ferred one at a tirne to the other tray. I'he first tray is 
then emptied and refilled with fresh water, and the 
procedure is repeated until the wash is completed. The 
prints should be agitated by rotation at least two or 
three times in eaeh change of water and the water 
changed at 5-minute intervals until about six changes 
have been given for single-weight prints. Double- 
weight prints should be gi\en from eight to ten 
changes. 

A second method of washing prints in a tray in- 
volves the use of a tray siphon. The siphon directs fresh 
water into the top of the tray and at the same time re- 
moves the chemically contaminated water from the 
bottom of the tray. The tray siphon method of washing 
is quite efficient. 



Exercises (655): 

I. List seven factors that determine print washing 
times. 



2. If a print is not properly washed, what will happen 
to the image with the passage of time? 



3. How often docs the water ha\ e to be changed when 
ycu wash by tray? 



4. What is the advantage of washin^ at 75° F. (24° 
O? 



5. Why does it take longer to wash double-weight 
prints than single-weight ones? 



656. Differentiate between effective and ineffective 
procedures related to the operation of print washers. 



Mechanical Washer. A convenient method of wash- 
ing large numbers of small- and medium-size prints is 
by the use of a mechanical washer. The majority of 
your print washing may be carried out by using this 
item of finishing equipment. Average washing time for 
non-resin-coated, single-weight prints is less than 30 
minutes; double-weights take about 45 minutes to an 
hour. A mechanical washer sprays fresh water into a 
rotating drum and at the same time drains off the con- 
taminated water. The rotation of the drum, together 
with the spray of the water, gives constant agitation to 
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• he prints. In mechanical washers, the water is com- 
pletely changed e\ery few minutes. 

Pakolux. A typical mechanical print washer is the 
Pakolux shown in figure 4-1. The machine washes 
large numbers of small photographic prints quickly 
and efficiently. It washes approximately 100 double- 
weight 8 X l()s in 45 minutes. 

To operate t^e Pakolux, you should follow these 
instructions: 

(1) Close the drain valve so that the tank can be 
filled. 

(2) Open the water shut-off valve and allow the 
tank to fill to thcoxerflow level. By setting the shut-off 
valve from one-half to three-quarters open, you can 
maintain a continuous flow of fresh water. 

(3) Raise the drum by stepping on the foot pedal 
and depressing it far enough to engage the pedal lock. 
Manually rotate the drum until the door in the cage is 
rotated to the top where the index pins on the lift 
channels hold the drum in place. Release the bcks and 
open the door. 

(4) Place the prints in the drum one by one so that 
they do not stick together. Close and lock the door. To 
lower the drum into the tank, push down the foot 
pedal to release the pedal lock. Allow the pedal to rise 
slowly. Apply power to the motor by turning on the 
electrical switch. 

(5) When the washing is completed, turn off the 
power. Slowly raise the drum and lock it in position 
with the foot pedal. After the drum is rotated in the 
index position, open the door. Place the prints on the 
door for a short period to drain off excess moisture. 

(6) When all prints have been removed from the 
washer, close the shut-off valve and open the tank 
drain \'al\e. When the water has drained out, wipe 
down the washer with a clean dry cloth. 




Figure 4-1. Pakolux prim washer. 




Rcnicnihcr lo ciMisult the applicable leeliiiieal order 
prior lo iiiui during operaiiiHi. 

Kxercises (656): 

Indicate whether each of the iollowing slaiemenls 
reiiardinii machine washing o!" prints is true or false. 



I I" I. Mechanical washers are better able to 
wash* a number of prints than a tray 
washer. 



r I- 2. Mechanical washers use the princ'ple of 
acratiiMi to provide adequate print agi- 
tation. 



\ \' 3- When the Pakolux washers is in opera- 
tion, both the shut-off \al\c and drain 
valve should be fulK" open. 



*r I- 4. The vertical position of the Pakolux 
drum is controlled b\ a fool pedal. 



r I- 5- To fill the tank of the Pakolux. the 
drain valve must be opened. 



4-2. Trint Drying 

The process of print drying is not the uncomplicated 
task that it appears to be. It involves a combination of 
variables, most of which can be satisfactorily con- 
trolled. In this section we discuss basic drying prin- 
ciples and the operation of mechanical dryers, 

657. Specify operational principles and problems of 
print drying. 

Print Drying Principles. The basic principles of 
drying paper are similar to those of dr>'ing film which 
we discussed earlier. The main difference between 
dr\ ing film and drying paper is that the paper backing 
contains a great deal more moisture than the trans- 
parent backing of film does. When you are drying 
transparent materials, your main concern is the re- 
moval of moisture from the emulsion. When drying 



paper^. \i>u are still concerned with rcnuning the 
moisture from the emulsion, hut you are also con- 
cerned with remo\ ing the large amount of moisture 
from the paper backing. Often you will find that re 
mo\al ol" the water from the paper is a greater prob- 
lem Than the removal of the water from the thin emul- 
sion. 

Predrying Treatment. l-requcntly. the emulsion of 
prints is so hard that the prints tend to curl and the 
emulsion cracks when any attempt is made to 
straighten them. This is usually the result of using too 
much hardener in the fixing bath or removing too 
nuich moisture from thcgelatin of thcemulsion during 
tlie drying step. 

One method that can be used to minimize this condi- 
tion is to soak the j^rints in a softening bath after 
washing has been completed and prior to drying. 
Besides" softening the gelatin of the emulsion, the 
softening bath also tends to make the paper base more 
Hexible and in the case of glossy prints the solution 
adds to the gloss. Prints treated in the softening bath 
curl less and are more easily tlattened because of their 
increased pliability. 

A suitable bath can be made by adding I part of 
glycerin to 10 parts of water. T. glycerin is not avail- 
able, carbitol acetate (also known as dietln lene) and 
other commercial products may be used. When prints 
are soaked for a 5-minute period in this softening bath, 
they are usually softened sufficiently for normal use. 
Occasionally, it may be necessary to increase the con- 
centration of the solution and or increase the time 
that the prints are in the bath. After the bath, the prints 
are not rinsed but are merely drained, squeegeed on the 
back, and dried. Hence, you should be sure that wash- 
ing has been thorough and complete before the bath is 
used. 

Drying Prints Between Blotters. Many times it is 
considered adv antageous lo dry prints between photo- 
graphic blotters. These blotters must be lint free, 
brain the prints well and place them between two blot- 
ters to remove all of the surface water. Then place the 
prints fiat until the circulation of air dries the moisture 
from the emulsion and paper. When several prints are 
to be dried in this manner, you should use corrugated 
cardboard between each combination of two blotters 
and prints. Air can then circulate through the stack, 
and drying is speeded up. This method of dry ing works 
well when there is no need for immediate use of the 
prints. This method of drying produces a nice, fiat 
print. 

Drying Prints on Racks. The procedure for drying 
prints on racks has the big advantages that no change 
in prints tone occu rs and both stretching and shrinking 
are minimized- For these reasons, the rack-drying pro- 
cedure is normally used when prints are being pre- 
pared for a controlled, photographic mosaic. 

Drying Prints on Ferrotype Piates. A ferrotype 
plate or ferrotype tin is a metallic sheet having a highly 
polished surface which is usually chromium-plated. 
Ferrotype plates are also made of polished stainless 
steel. The principle of the ferrotype plate is that the 
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smlacc of ihc wcl ylossN-surraccd prim is pressed 
ayainsl ihc surfaee ol" the plale. As the prim clrie>, ii 
lakes on ihe exceplionallx' snunnhsurlaeeorihe lerri>- 
l> pc plale. Beeause ol ilie e\ireinel\- hiyh polisli o\' i\ 
good ferroiype plale. the prim dries with a \ er\ hi^h 
gloss. The proeedure used is lo lake the wei pi im iIkU 
has »>een full\- washed and ireaied in ihe glossinLi cm- 
si. fienin^ soluiion and plaee ii on ihe i'erroix pe pfale. 
The emulsion of ihe prini musl be iaeing ihe glossy 
sm-laee of ihe lerrolype lin. \\ hen ihe prhu is m ihis 
posiiion use a squeegee or prim nailer lo renune all ol 
iheexeess walerand an> air bubbles. Afler ihe prinl is 
in good eonlael wilh ihe plale. il is allowed lo dr\. 
When Ihe prim is dry. ii usuall\- falls awa\ from the 
plale. (()eeasionall> . a prim ma\ not fail oii: bui [)\ 
lining one eorner wiih ihe fingernail, il beec^ues 
free and falls away.) 

The polished surfaee ol ferrolvpe plales nnisl be 
absoluiel\- elean and free ol seraiehes. An> dusu din, 
lim, or oiher foreign mailer on ihe suriaee of ihe plale 
is iransferred lo ihe surfaee ol ihe dried prinl. Clean- 
liness and eare of fernnype plales is absolulel\ es- 
semiaL 

C ommon Problems Kncountcrcd in Print Drying. 

Some ol' Ihe problems encounlered in prinl dr\ ing are 
lied direcily lo specilie dr\ing meihods, bul other 
problems are common lo all prinl dr\ing. Lei us dis- 
cuss some of Ihe common prinl drying problems, 

C ur/. As a prim dries, ihe gelalin shrinks. The more 
il shrinks, ihe grcalcr ihe lendency i'ov curling. The 
curl is aclually caused by ihe gelalin shrinking more 
lhan ihe paper backing. The mosl elfeeii\e melhod c^f 
prevcnling curl is lo dry liic prinl in eilher an 
absoluiely Hal posiiion or a posiiion lhal causes ihe 
emulsion lo be slrelched: lhal is, in a posiiicMi lhal is 
rexerse lo ihc curl inherenl in ihe paper. If ihe prinl is 
allowed lo dry in ihis posiiion. ihe lendenc\ loeurl is 
minimized. 

In cxiremely dry climales, you may need lo use Hal- 
lening soluiions thai help ihc gelalin lo relain iis 
moisiure conienl. If you soak ihc prinls for suffieienl 
lime lo allow ihe Halicning soluiion lo ihoroughl\ 
salurale hoih ihc emulsion and ihe paper before yoii 
dr\- ihe prinis. xou in keep curling al a minimum. 

S/irinkat^c. The problem of shrinkage is noi im- 
porianl lor ordinary prinis. bul w hen ihe prinls musl 
be used for laking measuremenls or for assembling 
conlrolled mosaics (e,g., maps), shrinkage becomes 
very serious, Prinl shrinkage is caused by gelalin con- 
iraclion and or paper conlraclion. The conlraciion 
makes ihe prinl surface occupy less area lhan il did al 
ihe lime il was exposed. Dimensional accuracy can 
besl be achieved by drying ihe prinls slowly and bv noi 
subjccling ihem to any stress before, during, or follow- 
ing the drying process. When they are available, use 
special dimensionally stable papers. 

Cracks. If the emulsion of a print contains cracks, it 
ver>' often indicates that there has been rough handling 
of the material. The improper handling may have 
taken place before exposure, during processing, 
duringdrying. orsub.sequent to drying. If iheemulsion 
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of the paper contains the right amoimi of moisiure. it 
can lake a great deal of flexing w it lunil cracking. I hnv- 
e\ ei'. if the nuMslure ci^Uent drops below ni^'mal. the 
gelalin beciM-nes quite brittle and ma>- crack w hen il is 
bent. l-xcessi\ e hardening of the emulsic^i and drx in^ 
al loi^ high a lemperaiiue max cause the gelalin to 
crack move easilw Cracks can result when a prinl 
slraighlener, which bends the prinl in a rexerse curl 
around a roller, is set to bend the material loosharpl>'. 

C'/nnii:c in fonc (pluDimin^^)- When piuui^graphic 
papers are dried b\ healing, lhe> ma> change ionc. 
1 hex lend change loxxard a ci^lder, more purple 
color. The effect is dependent upon ihe amount i>f heal 
used, the nature o\' the sensili/ed materials, and the 
tone ol the image pv\ov \o drying. I o prexenl plum- 
ming, x iHir prinls can be soaked in an anlipliunmiiig 
si')luiion prii')r to drx ing. 

C '/iani^cs hi ihc appcurcnicc of the prita surface. 
When matte and semimatle papers are dried hx heal, 
the surfaces siMUCtimcs haxea higher sheen lhan if they 
are dried nalurallx. Starch grains are included in the 
emulsion \o pnn ide matting. 1 he rising temperature 
of the paper causes these grains ic^ burst. While this 
ell eel max imprcne the appearance c^f some semimatle 
papers, it is normally considered detrimental for prinls 
on most matte papers. 

NX) IT,: You xxill probably find I'lal the nexx- resin- 
coated printing papers are free frc^m many of the prinl 
drxing problems xxe haxe discussed. 

Kxcrcises (657): 

Complete ihe lollcnx ing statements related KMhe prin- 
ciples and pn^blems of prinl drx ing. 
1 . Drx ing prinls lakes longer :han drx ing film because 
prinls haxe a . 



2. A suitable softening and glossing bath can be made 

by adding 1 part of lo 

parts of x\ ater. 



7^. Drxing prinls on racks minimizes 
and . 



4. A metallic sheet having a highlx polished chrome 
surface is called a . 



5- When the gelalin of the paper shrinks faster lhan 
the paper, the resulting print xvill haxe . 



6. A _ solution is used in 

dr>' climates lo help the gelatin relain moisiure. 
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7. If the emulsion becomes too dry, the paper is likely 
to when bent. 



8. Shrinkage is a serious problem in prints being used 
to make . 



is a c' ange in the print tone, usually 



resulting from drying with heat. 



658. Specify operational characteristics and pro- 
cedures for print dryers. 

You will dry the majority of your prints by using 
mechanical dryers. Therefore, we cover the operation 
of a typical bell dryer suitable for all your conven- 
tional prir .rying needs. You should note that when 
you are printing with resin-coated paper, the prints 
should be air dried or you should use the new types of 
dryers designed for resin-coated P^P^^^^vx^ 

Belt Dr>'ers. The majority of print^reoned on the 
motor-driven, belt-type dryer. A belt flrxer consists of 
a drum, over which a wide, endless cloth belt or apron 
tra\els. The drum is motor-driven and is heated by 
electricity or hot water. The drying rate for prints is 
regulated by the temperature of the drum and the 
speed at which the drum rotates. The drum tempera- 
ture is controlled by a thermostat, while the drum 
rotation speed is regulated with a \ ariable-speed 
motor control and a speed reduction system. The 
prints are held in contact with the drum by means of 
the belt and are dried in one revoiutlon of the drum. 

The Pakonomy Print Dryer, Model 26\V. The 
Pakonomy Print I)ryer, shown in figure 4-2, is typical 
of the print dryers found in base laboratories, l.et us 
discuss its operation as an example of dr\'er operation. 

General procedure. \ o start the dryer, turn on the 
drixe and heater switches. When the dryer is up to the 
proper operating temperature, prints may be placed 
on the apron for drying. It is best to run a few triai 
prints first to establish a suitable setting for pr(^duc- 
tion prints. (J lossy prints are placed on the apron 
emulsion side up; matte prints, emulsion side down. 

A pilot light is provided to indicate when the heater 
is operating. This light goes out when the heater at- 
tains the desired temperature setting. Two thermostats 
are provided: a control thermostat for manual setting 
of the required operating temperature, and a safety 
thermostat inside the heater unit, which prevents dam- 
age in the event of the failure of the control thermo- 
stat. The safety thermostat Is preset at the factor\' at 
approximately 200° F. (94° C.),and no further adjust- 
ment is required. 
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l imine 4-2. riik<^n(ini> prim dryer. 

t/^/?/^^^!*^ -fiipr- hase^ ^>x^^t^ 

t^/Afti^'i I /^rM^r'if ifMl till' fV^nfri^l tl 



For normal operation, set the control thermostat to 
190° Y\ (S8.5° C.) for the initial run. Subsequent 
experience will suggest \ariations, in C(^niuncti(Mi with 
apron speed, to secure optimum peribrmance under 
variables of paper weight and humidity. 

The water circulating unit, containing the heater, is 
provided with an ON-OFF switch and a ti.ermostatic 
temperature control. The motor dri\'e unit has a simi- 
lar ON-OFF switch and a rheostat speed control. 

With the heater switch ON, the heatingelcmentsare 
on until Mic drum temperature reaches the le\el set b\' 
the 'rontrol dial. The control thermostat then aut(v 
matically turns the elements on and of! t(^ maintain the 
required temperature. 

Apron irackins^ adjusunenu Before starting up the 
dryer the first time, it is ad\'isable to check out the 
apron tracking adjustment. Insure that the dryer is 
standing square and le\eL tluii proceed as iollows: 

(1) Turn on the dri\e motor switch. 

(2) Set the collars on the apron guide shalt to allow 
a 1 4-lncli (6mm) clearance for each edge oi the apron. 

(3) When running, tl^e apron will slowK drilt away 
from the tight side. Correct this drilt by turning the 
adjusting screw on the right table arm. 

(4) When the apron appears to be centered, i uii the 
dr\*er for an hour to see whether fuilher line adjust- 
ment is needed. 

(5) Should the squeegee roller rub on the le\er 
bracket, you can remedy the problem by compressing 
the collars on the ends of the roller to secure the ncees- 
sar\' running clearance. A\ oid excessi\ e compression, 
as this may cause a Oat spot in the roller. 
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(6) Check the apron rollers for IVec riinniniz. bind- 
ing rollers may cause friction and izenerate rrom^le- 
some static. 

Heat ami speed sett ifii^s. Many factors inlluenee the 
heat and speed settings used, liiese include: 

a. Type and brand of sensitized material to be 
dried. 

h. How well the prints are processed. 

c. Room temperature and humidity. 

d. Ma.ximum practical dr\ing temperature for 
specific print material. 

e. Draining and handling of prints prior to dryiniz. 
./. Your operating procedures and cleanliness. 

especially of the apron. 

Adjust the heat and speed settings so that prints 
drop from the drum as the\ emerge from the apron 
with no evidence of dull spots or Heck marks. As a 
guideline, the following speeds are recommended 
(speeds are set by the rheostat control on the front of 
the drive unit): 

a. Black-and-white single-weight. glossN* \) M^ 
in. (76-9lcm) min. 

h. Black-and-white double-weight, matte 20 24 
in. (51 -6Icm) min. 

Do not attempt to use excessive speed.s; otherwise, 
not all prints will dry adequately. Strive to maintain 
constant speed and temperature settings. Normally 
once a suitable setting is found, it is necessary to 
change speed only if prints of a different weight or 
type are to be run. 



If a print sizzles when lirst set against the drum, the 
heat setting is too high. Turn back the thermostat 5^- 
(y C\) at a time until prints no longer sizzle. 

Stoppini^ the dryer, \ o stop thedner. first turn off 
the heater. Run the dryer for at least 5 minutes, and 
then turn off the drive motor. A badly scorched apron 
niay result if the motor is switched off too soon. 
NOTI : Never turn on the heater imless the drive 
motor is running. 

l-'or best results, always consult the rcle\ant tech- 
nical order for the dryer that \ou are using. 

^ RC Dryer. The dryer (Pako Fempro 400) shown in 
figure 4-3 is designed to dr\- resin coated or plastic 
based prints. It can handle prints up to 24 inches 
vOlcm) wide. You can dr\- approximately 325 8 \ 10 
prints in one hour. The drying temperature is 225° F. 
(107° C.)ataspccd from 7 to 42 inches ( 1 8 to 107cm) 
per minute. 

C ontrols. Speed and temperature controls ate on 
the. front left of the dryer. On the front right of the 
dr\^cr is a thermometer that indicates the temperature 
inside of the dryer. 

The maximum temperature inside the dr\er is not 
supposed to exceed 225° F. (107^ C). If 'it should 
reach 235° F. (113° C.) the .safety thermostat auto- 
matically shuts off the power to the heaters. When the 
temperature cools down to below 200"" F. (94° C), 
press the reset button and power will be restored. 




Opening and closing tlic sliding co\ cr operates the 
main switch, which controls all ot the electrical cir- 
cuits. You should not use the ternperature control as 
an on otT switch for the heaters. 

General Procedures* To start the dryer, all you ha\ e 
to do is close the sliding eo\er. .Allow 15 to 20 minutes 
for the dryer to warm up. 

fleat and speed sett it}\^s. With most RC papers, you 
need to set the temperature control at 6.5 and the speed 
control at 3.5. E.xperience will allow you to get the 
best combination of heat and speed. If the temperature 
is too low. the prints will not diy in a single pass 
through the dryer. If the temperature is too high, the 
prints will have excessive curl. Change the speed and 
temperature until the prints arc dry and Hat as they 
come out of the dryer. 

Operation. To dry your prints using this dryer, fol- 
low these steps. 

1 . Close the cover. 

2. Set the speed and temperature. 

3. When the temperature reaches ISO"" F. (83^' C.) 
start feeding the prints in emulsion up. 

4. Watch the prints through the window to be sure 
they arc not curling. Check the prints in the re- 
ceiving tray to be sure they are dry. 

Stan(/h\\ If the dryer is to be idle for a few minutes 
to an hour, you can lower the temperature to 140° F. 
(60° C). This will conserve electrical power. 

Shut off. When you are done drying prints, simply 
open the door. Wipe off the rollers with a clean, damp 
sponge or cloth. 



6. rollers ma\' cause apron friction 

and generate static electricity. 



7. The dri\c motor should continue to run after the 
Ikis been turned off. 



S. Room and will af- 

I'cct your heal and sf\c<.i settings. 



^. The Pako i cnipro 4()(} dr\cr can dry prints up to 
inches wide. 



10. If the diyer tempei ature gets too high, the 
shuts off the power to the _ 



1 1 . and the cover oper- 
ates the main sw itch. 



12. Prints should be and 

when they come out of the dryer. 



Exercises (658): 

Complete the following statements related to print 
dryer operation: 

1 . Matte prints should be placed emulsion side 

on the apron. 



2. Glossy prints should be placed emulsion side 
on the apron. 



3. Glossy prints are dried at a 
than matte prints. 



rate 



4. The pilot light on the Pakonomy dryer goes out 
when the heater reaches the 



5. Electrically heated 



Dryer's source of heat. 



is the Pakonomy 



4-3. Mounting Prints 

For exhibition, display, and handling purposes, a 
print is usually mounted on a stiff board that sets off 
the picture by a broad border and also protects the 
edges of the print itself against damage. 



659. State principles related to print mounting and 
describe procedures and materials that are used to 
mount prints. 



Mounting Principles. In preparing a.print for exhi- 
bition or display, the objective is to show the print to 
best advantage. Simplicity is essential in doing this. 
Any elaborate artwork, such as colored borders or 
fancy lettering, often detracts from the main point of 
interest, which, of course, is the print image. 

Prints for display purposes are generally mounted 
on special cardstock to make them stand out from 
their surroundings. The cardstock is available in 
various sizes, colors, textures, and weights. While no 
definite rules can be given, you should use a mount 
that compliments the print. The mount should be large 
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cluniiili io balance and anipl\ suppiMl ihc picture, 
while ihc icxiurc and color should lend iheinseKes io 
tiie o\erali iiMie. (IkMore usinii ei^Kned eardsiiK^ks. tt\ 
plain bkiek ov dark ^ra\ and see how well youv wovk 
will siiind mil.) 

The plaeenieni o\ liie pi ini on the nunintinti 
hiKud is o\ uimosi iinponanee. Prims nnninied ai 
strange antiles ov in a corner i^l the miunit are no{ 
generally acceptable. The prints sluuiKi be placed on 
tile board in such a manner that the borders on the 
sides are equal and, when possible, equal to the ti^p 
border. For yoocl balance, the bottom border should 
be about cine-third wider tluui the top and sides. See 
figure 4-4 lor the steps you can follow in plaemg vour 
print. 

Adhesives. I he adhesives used lor moiuuinii prints 
arc ot two types: wet or dry, I hc liquid adhesives 
generally used are photo paste, glue, gum arabic, 
rubber cement, or the new types of pressurized sprav 
lixatives. Wiien you arc using these wet adhesives, it is 



alnu^st im[>o.ssil>le to prevent some staining or smear- 
ing i^t the nunmting board aroimd the edges of the 
print. l iirtiiermiMe. these glues often dr\' out and tiie 
pi int ma\ Ku^sen and peel o\'{ the nuumt. Therefore, 
you sluuild wet mmmt onl\ lor temporary displa\s. 

Diy nunmting is the [Melerred method, l-or i\ 
tempiuary dr\ mmint, ymi can use dcuible-sided sell- 
adhesi\e tape. .A length of this ma\ be applied to the 
ti^p edge o\' the print, or shorter pieees to the foin- 
eiMiiers. The pnneeti\e backing oi the tape is then 
stripped off. and the print plaeed in position on the 
mmnu. 

\'Ov a permanent bcmd, \'ou can use pressure-sensi- 
tive adhesive sheets tluu lequire no additional equip- 
ment ov heat. I'o use this material, you simpl\' peel off 
one sicie of the protect iw sheets and apply it to the 
print. Then peel oil' the protective sheet on the otlier 
side of the material and mmmt the print in place. 

I he traditional method of dry mounting prints is 
Llone b\' using dr\'-mounting tissue, a tissue paper 



STTP 1. PLACE PRINT ON UPPER 
LEFT CORNER OF THE MOUNT 
AS SHOWN BY DOTTED LINE. 



STEP 3. DIVIDE 
THIS DIST ANCE IN 
HALF AND DR AW 
A FINE LINE 
ACROSS THE 
MOUNT (C D) 



-< 



stef e, divide this distance 
\t4 half and draw a fine line 
(a b) down the mount. 



STEP 4. DR AW A 
FINE LINE FROM 
POINT D TO F. 



STEP 5. MOJNT PRINT WITH RIGHT 
SIDE ALONG LINE AB AND LOWER 
RIGHT CORNER AT POINT E. 
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Figure 4-4. Positioning a print on a mount. 
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•OFF SWITCH 



TEMPERATURE CONTROL 



OPERATING HANDLE 



ADJUSTING ARM 
HANDLE 



ADJUSTING PIN 



HEATER 
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TIMER 
INDICATOR 



ADJUSTING ARM 

CHAIN 



BASE 



ADJUSTING 
SCREW 



LOWER ADJUSTING ARM 



UPPER ADJUSTING ARM 



I'jyurc 4-5. Dry mouniing press. 
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coated on both sides with a shellac type of adhesive. 
The tissue is dry, thin, not sticky, and very easy to 
handle. Furthermore, it is odorless and chemically 
inert so that it will not stain a prim. Being moisture- 
proof, it will not wrinkle a print. It is well suited lor 
either double-weight or single-weight prints; and it 
gives a strong, flexible, and \ery peniianent bond 
between print and mount. Because the dry mounting 
process is clean, simple, and efficient, it is the method 
you will most likely be using in your work. (Dry 
mounting procedures are discussed further when we 
describe the operation of a dry mounting press.) 



Exercises (659): 

L What should be your basic concern in selecting the 
cardstock for mounting your prints? 



2. List the five steps to follow when you are position- 
ing a print on a mounting board. 



3. What are disad\antaucs of using a wet mount? 



4. What are the primary advantages of dry mounting? 



660. Explain procedures related to the operation of a 
dry mounting press and the process of dry mounting. 



Dry IVIounting Press, The dry mounting press is an 
efficient and simple implement for making attrac- 
tively mounted photographic prints. Heat is used to 
fuse the dry mounting tissue between the print and the 
mounting surface. 

Figure 4-5 shows a Type A-2 dry mounting press, 
which is typical of the kind available in many labs. 
With this type of press, both the heat and pressure that 
are required for mounting are provided. For dry 
mounting black-and-white prints, the press tempera- 
ture should be set at approximately 235"^ F. ( 1 14° C). 
For extra-heavy material, set the press at approxi- 
mately 275° F. (135 C). (For resin-coated paper, 
consult your instruction sheet for proper dry mount- 
ing procedures.) This type of press is equipped with 
indicator lights. A green light glows when the set 
temperature has been reached. A red light Hashes "on" 
and "off approximately once every second when the 
press is closed and prov ides a means for timing. Check 
with the applicable technical order or manufacturer's 
instructions for the operating procedures for your 
particular unit. 

Mounting Steps. The dry mounting process is easV 
and requires few operational steps. Before doing any 
actual mounting, prepare the press and dry the cover 
sheet used to protect the print in the press. A piece of 
heavy paper, a medium-weight piece of cardboard 
with a smooth finish, or a photographic blotter works 



73 



EKLC 



3ly 



well as a cover sheet. Place the cover sheet on the pad 
and bring the heated platen into contact with it. Al- 
low the platen to remain down for 1 or 2 linutes to 
remove all trace of moisture from the cover sheet. 
Follow this procedure whenever there is a possibility 
that the cover sheet has absorbed moisture from the 
air. 

Place the untrimmed prim face down on a table and 
put a piece of dry mounting tissue, slightly larger than 
the print, on top of it. Tack the dry mounting tissue to 
the pnnt by drawing the beveled edge of the tacking 
iron (shown in fig. 4-6) across the tissue at several 
points. With the mounting tissue thus secured to the 
print, turn the print face up and trim it to its final size, 
trimming both print and tissue simultaneously! 
(Watch your fingers when you are trimming!) 

Holding the trimmed print in the ti. sired position on 
the board, tack the print to the board in at least two 
places. This practice will insure that the print does not 
move on the board when you are using the press. 

Place the print and board on the pad in the press so 
that the print is face up. Cover the print and mount 
with the dry cover sheet. Apply pressure and heat by 
lowering the heated platen and locking it in the down 
position. After 10 to 20 seconds, release the pressure 
and remove the print. To test for permanent adhesion 
between the print and mount, allow the print to cool 
and then slightly bend the mount backward away from 
the print. If the print does not adhere to the mount, 
another application of heat is necessary. 

The amount of heat applied to a print is important. 
Insufficient heat does not adequately fuse the adhesive 
to the print and to the mount, and the print may peel 
away from the mount. Too much heat melts the adhe- 
sive and allows the paper of the print and the paper of 
the mount to absorb it. As a result, the bonding be- 
tween the print and tissue and between the mount and 
tissue IS not good enough to hold the print. Since the 
mounting time varies according to the conditions and 
materials, you will need to experiment to achieve ideal 
bonding. 

To mount prints larger than the platen, make 
several impressions by moving the print so that each 
portion receives an equal application of heat and pres- 
sure. 

NOTE: Remember proper safety precautions when 
you mount. Tacking irons and presses generate high 
temperatures, which can cause serious burns. Be 
careful when you use these toolsand do not leave them 
unattended. When you are finished, unplug the equip- 
ment and leave a ''HOT' sign to warn your fellow 
workers of possible danger. You will also be using 
paper trimmers. Remember to lock down the trimmer 
blade when you are finished. 



Exercises (660): 

1. What is indicated when the green light on the A-2 
dry mounting press glows? 
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Figure ^6. Tacking iron on stand. 



2. What temperature is used for mounting single- 
weight black-and-white prints? 



3. Describe how to prepare a print for dry mounting. 



4. Why is it important to use the right amount of heat 
when you dry mount? 



4-4. Captions and Stamping 

In another volume we discussed captions and 
stamping as they pertained to records disposition. 
Now that the prints have been made, it would do well 
to review this and add a few things. 



661. Explain procedures of captioning and stamping 
photographs. 



Captions. AFR 95-4 tells us what must be included 
in a caption and how to complete a caption. Air Force 
Forms 397 and 398 must be used to record caption 
data. No other forms may be used. The caption should 
provide. at least: 

(1) Date of exposure, exposing unit, name of 
photographer, and location. 

(2) Photo identification number. 

(3) Classification, if applicable, downgrading in- 
str ictions, and classification authority. 

(4) Description of subject matter that includes a 
full identification of project or event and the first 
name, middle initial, last name, and grade of principle 
subject('>). 

(5) Explanation of what happened, why it hap- 
pened, who was involved, and where and when it 
happened. 

This information is not stamped onto the print. 
Rather it is recorded on the AF Form 397 and then 
left in the negative envelope. 
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Ink Stumping. All ol ihc pholoaraphic pniUs ol 
record inaicrial must have ecrlaiii inrorinalioii al- 
laclicd in siicli a manner lluil il beeomcs a pLM inancnl 
pan of the photograph. I hc intormalion. iis a mini- 
mum must include: 

(1) The original idenliHcation number. 

(2) Classiricalion it' applicalMe. 

You can make liiis information a permanent pai t of 
the photo by using Iriskels ami b\ i\ping or ink 
stamping on the back of llic prints. 

The easiest method is to use an ink-stamping de\ ice. 
llie information that you put on the print should 
conform to the following example: 

oi l R'lAI. I S AIK lOKC l- IMIOK) 
l.W) Photo Sq (AAVS) (MAC ) 

Some organizations include the photographer's 
name. 

rhe ink-stamping device may be a fairh elaborate. 
cicctricaL continuous de\ ice or. perhaps, only a hand- 
held stamp. I he most important part of stamping is 
not the device but rather the ink. 

If you are using tlber-base paper, the type of ink is 
not terribly important. However, if \ ou need to stamp 
RC paper \'ou must use an alcohol-based ink. This is 
because regular ink will not dry fast enough nor ad- 
here to RC paper. It will run and smear, generally 
making a terrible mess. 

After you have stamped the prints, stack them back 
to back or face to face. Never stack them back to face 
because you run the risk of the ink smearing the face 
of the print. 



Exercises (661): 

1. Which Air Force regulation go\erns captioning 
photographic materials? 



2. What is the easiest method of making written in- 
formation a permanent part of the photograph? 



3. Why must you use fast drying ink to stamp RC 
paper? 



4-5. Operator Maintenance 

By now you must have guessed that operator main- 
tenance is a very important part of your every day 
tasks and duties. Your finishing equipment is just as 
important as any other photographic equipment. 
Don't neglect it just because it is in the fmishing room 
and is not seen by very many people. 
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662. Specify principles and techniques related to 
operator maintenance of finishing equipment. 

Once aaain. as in other areas, cleanliness is the first 
step in fmishing equipment operator maintenance. 
Washers, dryers, trimmers, and mounters must be 
kept clean. S'ou must also check for loose fittings, 
nuts, bolls, screws. Look for frayed electrical cords 
and connections. 

Washers. Use a clean wet sponge to clean the ex- 
terior of a washer. 

The water lank of the washer should be cleaned 
daily. Dse soap and .scrub the lank vigorously to en- 
sure that no chemical deposits can be left in the tank. 
It will also reduce the possibility of calcium deposits 
being left in the water tank. Every week you should 
remo\e the drum and give it a very thorough clean- 
ing. A 10 percent solution of sodium nitrate is suitable 
for cleaning the drum. Scrub it vigorously al.so. Do not 
use abrasives to clean the stainless steel components. 

Dryers. Check belt dryers for obvious dirt. dust, 
and chemical spills. Clean and polish the drum accord- 
ing to the TO. Look at a dried print held obliquely to 
the light. Lines in the print indicate scratches on the 
drum. Pock marks on the print mean you have dirt and 
dust on the apron, dirty predrying solutions, or you 
have allowed water to drip on the print just before you 
fed it onto the drum. 

RC dryers such as the Pako Tempro 400 need to be 
cleaned inside and out. Clean the entrance rollers. 
Check for Hat spots on the rollers and have them re- 
placed as necessary. Flat spots are caused by leaving 
the cover shut while the dryer is not working. This 
allows the rollers to stay in contact with each other. 
Wipe the transport rods with a clean damp .sponge. 

Mounting Press. Check for working parts such as 
the handles, indicator lights, hinges, tension adjust- 
ments, etc. Those things that you can fix or replace, do 
so. Those you cannot, have maintenance people re- 
pair. 

Clean the heating platen weekly. The best main- 
tenance here is to prevent mounting tissue from 
sticking to the platen by using a cover sheet. 

If you must use a cleaning solution, remove the pad 
first. While you have the pad out, clean it with a stiff 
brush. 

General Procedures. In addition to the obvious 
benefits of clean equipment, your cleaning habits will 
give you at least one more benefit. That is, as you clean 
the equipment, you can look for other malfunctions. 
Fix those that you can; identify and have fixed those 
that you cannot. 

Exercises (662): 

1. How often should you clean the tank of a print 
washer? 
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1. I iiics 1)11 a piint dried on a dium drxcf indicate 
what condition ol the drum? 



4. How ean you pre\ent the entrance rolleis on the 
RC dryer from beinii worn flat? 



3. Dirt and dust on a dryer apron will eause what de- 5. How do vou prexent mountinu tissue Irom heinu 
ieei on the print\> stuek to the heating platen? ^ 



So 
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CHAPTER 5 



Principles of Color Photography 



COLOR ADDS a realistic dimension to photographic 
work. At one time color was a difficult medium to 
work with, requiring specialized cameras and process- 
ing only by the film's manufacturer. Now color 
materials have been greatly improved to a point that 
color is far more popular than black-and-white. Air 
Force wide, color photography is important for slide 
briefings, documentation, scientific studies, reconnais- 
sance and displays. In this chapter we will discuss the 
basic principles of color photography and how to 
expose, process, duplicate, and finish transparencies. 



5-1. Principles of Color Photography 

The basics of color photography require that you 
understand the nature of light and the additive and 
subtractive proces.scs, the two systems that can pro- 
duce color. Each of these subjects is discussed in this 
section. 



663. Identify basic principles of color photography. 

Light. Without light, color does not exist. Light is 
defined as that portion of the electromagnetic spec- 
trum that affects the sen:;ory organs of the eye and 
produces the sensation cf vision. The visible portion 
of the spectrum is the pail primarily responsible for 
photographic exposure, but infrared (IR) and ultra- 
violet (UV) also play a significant part in the field of 



photography. Infrared, untraviolet. and \isible light 
make up what is known as the optical spectrum. Be- 
cause infrared and ultraviolet radiations obey the 
laws of optics, they have special applications in the 
area of photographic research. They are also used 
extensively in investigative and medical research 
photography. 

The visible light portion of the electromagnetic 
spectrum (see fig. 5-1) extends approximately 400 to 
700 nanometers in range. (A nanometer is a metric 
measurement equal to I billionth of a meter.) The 
radiations at the 400 nm end of the spectrum appear 
blue to the eye; those radiations around 500 nm appear 
predominantly green; and those in the 700 nm 
region of the spectrum appear red. Infrared and 
ultraviolet radiations fall into the spectrum immedi- 
ately above and below the range of visible radiations. 
Infrared falls immediately above the 700 nm portion 
of the spectrum and ultraviolet immediately below 
the 400 nm portion. 

"White light" is a term used to Identify the visible 
spectrum when all the wavelengths, from 400 nm to 
700 nm, are present in nearly equal amounts. How- 
ever, due to the adaptability of the eye and various 
human and psychological reasons, it is impossible to 
establish a standard for white light. For example, 
indoor lighting and sunlight both appear to be white. 

Why do t'iCy both appear white when it is a known 
fact that they do not contain the same amounts of 
visible radiation? 
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RED 
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They both appear while because the receptors in the 
eye, which arc sensitive to red, green, and blue wave- 
lengths of light, are capable of adapting their sensi- 
tivity to compensate for imbalances in wavelength 
proportions. For example, sunlight has a higher 
percentage of blue and green wavelengths and is rela- 
tively deficient in the red region of the spectrum. As a 
result, the red receptor increases in sensitivity until 
there is the necessary balance of wavelength impulses 
reaching the brain and the viewer perceives the sensa- 
tion of white light. 

While the individual receptors have the capability of 
adjusting in sensitivity, the eye itself is not selective in 
regard to individual wavelengths. In order for the eye 
to see a single wavelength, it must be isolated and 
presented alone. For example, the eye cannot be 
selectively turned to red, green, or blue radiations 
when they are presented in combination. 

It should be noted, however, that it is possible for 
the eye to visualize colors not present in the spectrum. 
If equal amounts of red and blue wavelengths strike 
the eye, we see a purplish or magenta color. Because 
red and blue are at opposite ends, magenta does not 
exist in the visible spectrum. Actually, we see magenta 
because the surface is reflecting equal amounts of 
incident red and blue radi : absorbing the 

green. Yellow is another exan this phenomenon. 

Yellow occupies only a small i n of the visible spec- 
trum, approximately 575 to 590 nanometers. If only 
yellow radiations were reflected to the eye, the reflect- 
ing surface would be so dark as to appear black. Most 
yellow, seen by the eye, is the result of the surface 
absorbing incident blue radiations and reflecting the 
red and green. 

Evaluation of Color. To evaluate color quality 
effectively, we need to know more about how color is 
produced. Some of the more important methods of 
color production are absorption, selective reflection, 
scattering, interference, dispersion, and fluorescence. 

Most color occurs when illumination, falling on the 
subject, is not evenly absorbed at all wavelengths. If 
the subject did absorb all wavelengths equally, we 
would have to illuminatethe subject with colored light 
in order to see color. Thus, under normal conditions, 
the color of the subject is dependent on its absorption 
and reflection characteristics in relation to the various 
wavelengths present in the illumination. 

Selective reflection is a characteristic displayed by 
certain metals. Gold, copper, and brass are some of the 
metals that exhibit these qualities. Specular reflections 
from other metals tend to be white. The selective 
reflection of red and yellow light, by the front surface 
of gold metal, gives it its characteristic color. 

Variations in atmospheric density, airborne parti- 
cles, such as dust, droplets i ^ water, and ice crystals, 
have the ability to affect the s sorter wavelengths in the 
spectrum to a greater degree. When light enters the 
atmosphere, the shorter wavelengths of light are 
scattered more than longer wavelengths. This alters 
the color quality of the incident light. Haze is the result 
of light scattered by t' ...c. 



Have you ever noticed the patterns of color pro- 
duced by oil on the surface of the water and wondered 
what caused them? They are produced by lightwave 
interference from two surfaces spaced a few milli- 
microns apart. When light is reflected from these two 
surfaces, a portion of the reflected light will be can- 
celled when the two light waves meet — one reneeted 
from each surface. This interference produces the 
color you see. 

The color patterns, formed by light-wave inter- 
ference, are known as Newton\s rings. Under certain 
circumstances, Newton rings can present problems 
when working with color materials. They may occur if 
you are printing color using a glass negative carrier. 
The irregular contact between the glass and the 
negative surface may produce interference eHects. 
This effect may also occur in glass-mounted slides. The 
use of a glassless carrier and a special glass for the slide 
mounts can remedy these problems. 

The rainbow is a natural example of dispersion. For 
a given medium, as the wavelength of light increases, 
the angle of refraction decreases. Light waves, striking 
the droplets of water in the atmosphere, are refracted 
according to wavelength into the colors of the spec- 
trum. Dispersion of these wavelengths creates one 
of nature's more colorful spectacles— the rainbow. A 
prism may also be used to disperse light. (See fig. 5-2.) 

Color can also be produced through fluorescence. 
Fluorescence is the ability of a material to absorb 
radiations of one wavelength and reradiate them at 
another, usually longer, wavelength. This is what takes 
place in the fluorescent lamp. The fluorescent lamp is 
really a mercury vapor lamp that has been coated with 
a powder that fluoresces when bombarded with 
ultraviolet radiation. When power is applied to the 
lamp, the mercury emits ultraviolet radiations ab- 
sorbed by the fluorescent powder and rcradiatcd as 
visible light. 

When we assign a color to anything, we are attempt- 
ing to describe certain characteristics of the object 
under normal conditions. We must remember that 
these characteristics vary with changes in spectral 
quality and intensity of illumination. Since it is 
impossible to specify color under all conditions of 
illumination, most color is identified when viewed 
under normal daylight or tungsten conditions. 



WHITE RAY 
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Fitiure 5-2. Dispersion. 
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Three terms used to help identilV color are hue, 
brightness, and saturation. They arc used as tools to 
assist in color eommunications. If we are to be more 
explicit in color eommunieation. we should know 
something about these terms. 

Hue is a term used to assign a general color to the 
subject. If we say the subject is red or yellow, we are 
identifying the hue. However, there are as many 
shades as wavelengths in that portion of the spectrum. 
If we assign a hue only, we arc less than specific in 
color identification. 

To further describe a color, wc might say that it is 
light green or dark red. This is an attempt lo describe 
the brightness of the color and is some measure of its 
absorption and reflection characteristics. 

Saturation is used to describe the purity of a color. 
If the color is pure, it could be called a brilliant color, 
as a brilliant red. Impure colors appear dull. Satura- 
tion is determined by comparing the color lo a neutral 
gray of the same brightness. 

Why Colors Can Be Photographed. Regardless of 
the process you use to obtain your color product, the 
starting point is the same as that developed by James 
Clerk Maxwell. He demonstrated that a subject could 
be photographed and reproduced in its natural colors. 
Maxwell illustrated his color process by placing in 
separate projectors three positive transparencies of a 
still-life subject he photographed. He inserted a 
primary color filter in the light path of each projector; 
and the red, green, and blue images superimposed on a 
screen. Maxwell's projected color image was not 



particularly good, but the experiment did soundly 
demonstrate an important color principle, 

MaxwclTs demonstration, made to a group of 
scientists in 1861, was the forerunner of all present 
color processes. He made the original exposure by 
using liquid filters to transmit the three basic colors of 
light, A negative was made through each of his red, 
green, and blue fillers. This set of three negatives 
(which were black and white) represented in silver 
density the ratio of red. green, and blue in the original 
subject. Each of the negatives he then printed on film 
to give a positive transparency. 

He projected the three positives through the same 
primary colored fillers used in making the original 
negatives. When he projected all three positives on the 
same screen and in register, one on top of the other, 
the result was a color reproduction of the original 
subject matter. This process is graphically shown in 
figure 5-3, where you see how the three color negatives 
of a red ball are made through the three filters (part 
A). Follow the green-filler projection and notice that 
the resulting silver density represents the quantity of 
green reflected from the red bail. The quantity is, of 
course, zero; therefore, a background exposure is 
made, but no exposure is made for the ball. 

When the negative is reversed to a positive (part B 
of fig. 5-3), the background becomes clear and the ball 
is black. If this positive is projected through a green 
filter, it is obvious that no green light will project to 
the screen in the position occupied by the ball. Since 
the ball is not green, this is entirely correct. With just 




the green tiller positive, the projection is a mecn 
baekground with a black ball. Usingall three positives 
(part C of rig, 5-3), the background projects while, 
which is the siini of all three primary colors. The ball 
image projects red, because only red light is allowed to 
fall on the area of the screen. 

One outstanding deficiency is immediately apparent 
when considering Ma.xwelPs demonstration, and thai 
is its lack of permanence. A color picture could be 
projected on a screen, but that was all. This was not a 
photograph that could be mounted in a picture frame 
or placed in an album. Commercial use of Ma.xweirs 
discoveries had to wait for a manufacturing process 
that could use their possibilities. 



J. material absorbs radiation at 

nu uavelengtli and rc-radiates it at anotlier. 



k. 1 mpure ch^Ioi- lacks 



L Ma.xweirs demonstration used the three 
. colors. 



Exercise (663): 

1. State basic principles of color photography by 
completing the following statements: 
a. Without _ color does not exist. 



b. The optical spectrum is made up of_ 
light, plus - and 



c. Visible light runs from, 
nanometers. 



d. Due to eve 



to_ 



both indoor and dav- 



light illumination may appear white. 



e. Equal amounts of blue and red light produce 



f. The color of an object is determined by its 
^nd characteristics. 



g. Selective reflection is a characteristic displaved 
bv 



h. Newton rings are caused by 



i. The rainbow is caused by 



664. Specify principles of the additive process of 
color photoj»raphy. 



The Additive Color Process. E.xposure of color film, 
and to a more limited degree color printing paper, 
applies the principles of the additive color process. 
The additive process, applying the principles devel- 
oped by Maxwell, uses the primary colors of blue, 
green, and red. 

When equal parts of blue, green, and red light are 
projected from separate projectors and are partially 
superimposed on a screen, you see in the area of over- 
lap of all three colors, white, as shown in figure 5-4. 
The area of overlap between the blue and green light 
produces cyan (blue green), the area of overlap of the 
red and blue light produces magenta, and the overlap 
of the red and green light produces yellow. Almost 
any desired color match can be produced by varying 
the amount of one of the two colors used for producing 
that color. For example, if you have equal proportions 
of red and green, the result is yellow; by increasing the 
amount of red, the result is orange. Since matching a 
wide range of colors with red, green, and blue light 
involves addition of the colored light, the primary 
colors are often identified further as the additive 
primaries. 

In color photography, the three colors produced by 
mixtures of additive primaries in pairs are of particular 
importance. These colors — cyan, magenta, and 
yellow — are known as the subtractive primaries. Since 
each represents white light mmus one of the additive 
primaries, the subtractive primaries are the comple- 
ments of the additive primaries. For example, cyan 
and red light blend together to give white light. Similar- 
ly, magenta is complementary to green, and yellow is. 
complementary to blue. 

At this point, refer to figure 5-5 and study the 
illustration of the color star. Remember which colors 
are the additive primaries (blue, green, and red) and 
notice that the subtractive primary colors between any 
two of the additive primaries are mixtures of these two 
primary colors. Also, notice the colors that are directly 
opposite to each other in this star; these colors are 
complementary to each other. 
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Figure 5-4. Additive color system. 



Although the original photographic record on color 
film uses the additive primary colors, these are not 
suitable for the final color product. This is because aiiy 
combination of primary colors over one light source 
results in neutral density. A transparency, for example, 
must be viewable when you use only one white light 
source. It is the subtractive process, discussed in the 
next objective, that makes the "final product" possible. 



b. A combination of equal amounts of red and 
green light produces light. 



c. The subtractive primaries are 
. and 



Exercise (664): 

1. Complete the following statements regarding the 
additive process. 

a. The additive color process requires 

separate light sources. 



d. Yellow is the complement of 
liuht. 
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665. Specify principles of the s>-btractive process 
principle of color photography. 

The Subtractive Color Process, in the additive 
color process where three projectors were used (one 
lens was covered with a red filter, one with a green 
filter, and one with a blue filter), we were able to 
produce any desired color. Theoretically, any filter 
transmits light of its own color and absorbs all other 
colors. The amount of absorption depends upon the 
density of the filter. Therefore, we could not place all 
three filters over a single light source. To a certain 
extent, the filters are mutually exclusive; that is, none 
of them transmits light passed by either one of the 
other two. Consequently, any two of the filters used in 
combination in front of a single light source absorb all 
of the light. 

Since a filter of any of the additive primary colors 
transmits only that one primary color, the subtractive 
primary colors are used as filters in the structure of 
color materials. This makes it possible to transmit any 
two of the additive primary colors and subtract the 
third. 

NOTE: The term subtractive primary color has the 
same meaning as secondary color that was used when 
we discussed filters. The colors yellow, cyan, and 
magenta can be called either secondary colors or 
subtractive primaries. 
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RED + GREEN = YELLOW 
RED + BLUE = MAGENTA 
BLUE + GREEN = CYAN 

Figure 5-5, Color star. 
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F'itzuro 5-6. Subtractive color system. 



A cyan filter transmits blue and green light, but 
absorbs red light; hence, it subtracts red from white 
light. Similarly, a magenta filter (which transmits red 
and blue) functions by subtracting green from white 
light. 

Since each of the subtractive primary filters trans- 
mits approximately two-thirds of the visible spectrum, 
we can superimpose any two of them over a single light 
source to produce other colors. Refer to figure 5-6 for 
an illustration of the principle of the subtractive color 
process. Notice that the combination of any pair of the 
subtractive primary colors in equal densities produces 
one of the additive primary colors. For example, a 
yellow filter transmits red and green and absorbs blue, 
and a magenta filter transmits red and blue and sub- 
tracts green from the light source. When these two 
filters are used over a single light source, the one 
color that is transmitted by both magenta and yellow 
is red. Therefore, yellow f lus magenta produces red. 
In the same manner, when yellow and cyan are used in 
combination, the one color that is transmitted by both 
filters is green; cince yellow transmits red and green, 
and cyan transmits blue and green. Cyan plus magenta 
produces blue, because blue is transmitted by both 
filters. Where all three filters overlap in the center, all 
of the light is absorbed, and the result is black. 

By varying the density of either one of the filters, 
any desired change in the color produced can be 
brought about. For example, to change the appear- 
ance of red to make it an orange red, increase the 
amount of yellow; in other words, decrease the 
amount of magenta. 



Exercise (665); 

1. Complete the following statments on the subtrac- 
tive principles. 
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a. A primal y filler transmits . 
liuht and absorbs 



color of 
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b. A combination ol cyan and magenta filters will 
pass liuht. 



.and. 



c. A cyan filter passes . 
light. 



d. Three secondary filters over one light source 
would pass light. 



e. Red can be produced by passing light through a 

combination of and 

filters. 



CLEAR GtLATlN OVERCOATING 



aV;^^:v^;:V.*. 3LUE SEh»3ITlVE EMULSION J-^>tr> SvV^ V.-. 




YELLOW FILTER LAYER 



ORTHOCHROMATIC EMULSION 
(GREEN SENSITIVE) 



CLEAR GEL/'= 



PANCHROMATIC EMULSION 

(RED SEWSITIVH) 



ANTIHALATION LAYER 



FILM BASE 




I'ndevelopoJ Film 
■igurc 5-7. Cross section of color lilr- 



5-2. Color Film Chaiacteristics 

Color films fall into two basic types: reversal and 
negative. Reversal color films, identified by the suffix 
"chrome" (Kodachrome, Ektachrome, Agfachrome, 
Fujichrome, etc.), are processed to a positive trans- 
parency (slide). The image can then be projected on a 
screen or viewed on a light box. Negative films, identi- 
fied by the suffix "color" (Vericolor, Agfacolor, 
Fujicolor, etc.), are processed to a negative that then is 
printed to make prints. Within each category of film 
you can obtain different sizes (35mm, 120, 4x5, 8x 10, 
etc.) and films balanced for either daylight or tungsten 
light sources. Which you choose depends on your 
mission requirements. In this section we briefly 
discuss the characteristics of color films. 



666. Complete statements on the characteristics of 
color film. 



Structure of Color Film. Today, color materials 
consist of three thin coats of emulsion on a single film 
base. Hach emulsion is separated from the next by an 
extremely thin interlayer of gelatin. Such a structure is 
known as multilayer film. 

Figure 5-7 shows a cross section of a typical color 
film. Start at the top and work down the diagram. An 
antiabrasion coating protects the film from minor 
abi'asions. The next layer is a blue-sensitive emulsion 
layer. The next layer is a built-in yellow filter made of 
colloidal silver. The purpose of the filter is to absorb 
any excess blue that was not recorded in the top 
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emulsion layer. This prevents any recording of blue 
in the middle emulsion layer. The middle emulsion 
layer is orthochromatic (sensitive to green and blue) 
and its purpose is to record the green light. The bottom 
emulsion layer is panchromatic with a low sensitivity 
to green. Since blue and green have been recorded in 
the first two layers, the bottom layer is to record red. 

In effect then, a sheet of color film is made up of 
three separate emulsion layers, each layer is desie;ncd 
to record only one of the additive primary colors of 
light. Secondary colors, such as yellow, are recorded 
in the two layers that form to make up the color (ex. 
^i-een and red for yellow). White light is recorded in 
all three levels. 

Color Balance and the Quality of Illumination. The 
two major divisions of color films are based upon the 
quality of the light to which the film is to be exposed — 
daylight or tungsten. To distinguish between daylight 
and various artificial light sources, we commonly 
refer to their differences in terms of color temperature. 
Remember, however, that color temperature refers to 
the color of light as seen by a human observer with 
normal eyesight. There is often a great difference 
between the ett'ect of color as we see it and its actual 
photographic effect. 

A person becomes accustomed to the artificial 
illumination in a room, and the light appea-s to be 
white. The same room illuminated with daylight like- 
wise seems to be illuminated with white light. How- 
ever, if you turn on a tungsten lamp in a room that is 
illuminated by daylight, the tungsten light appears to 
have a yellowish cast. That which appears to be white 
may not be white, since the human eye is a poor 
measuring tool to determine the color quality of light. 
Thus, we need some method of measuring the color of 
what appears to be white light. One such method of 
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measurement is the color temperature scale, expressed 
as degrees Kelvin the temperature to which a black 
body radiator nuist be he ated in order to emit light 
equal to a source such as (ungsten lamps, the sun, etc. 
The scale starts at - 27.^^ Vclsius (absolute zero), 
which is designated as zero Kelvin. The scale has 
become universal in the measurement of color 
temperature. 

All tungsten or daylight sources arc not at the same 
color temperature. Table 5-1 lists the commonly used 
light sources and their approximate color temperatures. 

From your experience with the film characteristics 
of black-and-white film, you probably recall that the 
effective film speed often changed when you switched 
from daylight to tungsten light. The reason for this 
change was the difference in the spectral quality or the 
color content of the light. A change in film speed in 
black-and-white film usually compensates for a 
radical change in light quality, but this is not the case 
w ith color film; here you must consider color tempera- 
ture. Color film is in correct balance for only one type 
of light and should be used under specific light con- 
ditions. If these conditions change, then the colors 
you photograph appear degraded or out of balance. 
Normally, each manufacturer makes at least two types 
of color film — one to be used under tungsten light and 
the other to be used under daylight conditions. 

A knowledge of color temperature is valuable to 
you; however, the Kelvin rating of a light source is not 
the only factor to consider. For example, two light 
sources, a tungsten and a fluorescent, may be rated as 
having the same color temperature, but their effect 
upon color film may vary considerably because of 
differences in their spectral distribution qualities. For 
the same basic reason, the selection of a filter for 
proper balance cannot always be predicted on the 
basis of its effect upon color temperature alone, as you 
will discover by following the manufacturer's recom- 
mendations and by making tests of your own. 

Daylight Film. Daylight color film is balanced at 
5400 K. This means that because of the high blue 
content of a light with this color temperature, the film 
is made with a relatively lower sensitivity in the blue 
record emulsion and with a higher sensitivity in the red 
record emulsion. Consequently, the excessive blue is 
minimized, and all reds are strengthened in the final 
transparency. As a consequence the film must be 
exposed to predominantly blue light sources like 
daylight or electronic flash. 

When daylight film is exposed to light with a pre- 
ponderance of red, like tungsten lighting, this excess 
red degrades all colors, and the transparency takes on 
a reddish cast. Essentially the same effect is obtained 
by exposing daylight film just after sunrise or just 
before sunset. You have probably noticed the pre- 
dominantly red light at these times even though the 
eye is a poor judge of color. The opposite, or a bluish 
cast, commonly appears in various winter snow scenes. 
As a matter of fact, the shadow are definitely blue in 
any outdoor picture, because they are illuminated by 
sky rather than by sunlight. Skylight is largely blue 



EKLC 



l Ai^i i; .s-f 

AIMM^OXI MA I 1 ( ()| Ok I IMIMK A I I kl 
Ol CONtMOM ^ I S! n 1 Kili ! SOI k( 1 S 



231-696 



LIGHT SOURCE 


DEGREES KELVIN 


Tungsten House Lamps 


2670 - 2810 


Lamps for Color Photography 


3200 


Photoflood Lamps 


3400 


White Fluorescent Lamps 


3500 


Clear Flashlamps 


3800 


Photoflash ••22B" or "58" 


5400 


Daylight (Standard) 


5400 


Average 10 A.M. to 3 P.M, Sunlight 


6000 - 6200 


Daylight Fluorescent Lamps 


6500 


Electronic Flashtubes 


5800 - 7000 


Overcast Sky 


6800 


Clear Blue Sky 


12.000 and up 



because the short wavelengths of blue light are easily 
scattered by atmospheric dust and haze. I nis, then, is 
the light that illuminates shadow areas. 

Off-color transparencies and prints are not neces- 
saril} poor. Take a look at the color illustrations in 
any photographic magazine. Many top photographers 
deliberately use light of the wrong color temperature 
to shoot pictures. A reddish cast produces a warm 
tone, while an excess of blue is cold. Of course, these 
are special effects designed to create a particular 
mood. 

Tungsten Film. As might be expected, film manu- 
facturers also produce color materials that are de- 
signed for use under tungsten illumination. These 
emulsions are specifically color balanced for illumina- 
tion that measures either 3200 K (tungsten). Tungsten 
lighting is rich in red; therefore, the tungsten type of 
color films are made with a pronounced sensitivity to 
blue in order to compensate for the lack of blue in 
this kind of illumination. This is the reason why, when 
you examine a roll of tungsten transparency film 
exposed in daylight, the colors appear to have an 
overall bluish cast. By using the appropriate conver- 
sion filter, you can use tungsten film in daylight and 
get satisfactory results. 

It is important to determine the exact tungsten 
rating of the illumination so that you can choose the 
appropriate filters that may be necessary. You also 
should know that the color temperature of a lighting 
source can change with time and with line voltage 
fluctuations. For example, many tungsten bulbs 
designed for photographic use are only guaranteed 
to put out a particular temperature for a couple of 
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hours. In addition, a line voltage change of 1 volt will 
change the color temperature by 10 K in the direction 
of the change. Therefore a 10-volt increase would 
increase color temperature by 100. 

NOTE: While not covered in this CDC, there are 
color temperature meters for measuring the color 
temperature of any light source. This type of meter is 
invaluable in color photography. 



Exercise (666): 

!. Complete statements on the characteristics ofcolor 
film. 

a. Color films have emulsion layers. 



\ The middle emulsion in color film is designed 
to record light. 



colloidal silver layer is found 
and 



If the line voltage on a 3200 K lamp wlmk up 20 
volts, the Kelvin temperature would change to 



between the 

emulsion la vers oi color film. 



d. The bottom emulsion layer of color film is a 

type film that is designed to 

record light. 



and 



c. Cyan would be recorded in the. 
. emulsion lavcrs. 



f. Tungsten household lamps would be richer in 

light than tungsten lamps designed 

for color photography. 



g. Daylight is rich in 



light. 



h. Daylight color film exposed under tungsten 

light would give the images a heavy 

cast. 



i. Tungsten film is designed for light sources that 
are rich in light. 



667. State the procedures for the care and storage of 
color film. 



Care of Color Materials. Much of our discussion 
about the care, storage, and handling of black-and- 
white materials applies equally well to color materials. 
As you probably know from your experience in buying 
color film, the cost ofcolor materials and processing 
is almost three times the cost of using black-and-white 
films. You can therefore appreciate that the Air Force 
has a substantial overall investment in color materials. 

It is extremely important that any changes in GA t l w r 
the length, width, or thickness of color materials be 
avoided because of their multilayer structure. As a 
rule by maintaining control over the relative humidity 
(RH> content and temperature of a properly con- 
structed film storage area, you can protect color 
materials from environments that cause these changes. 
As is the case with black-and-white films, keep the 
relative humidity of the storage facility at 40 to 50 
percent. This is particularly important with materials 
which have been exposed or processed, for dye 
changes will result because of high humidity. 

Color materials require low temperatures, as well as 
controlled humidity conditions, in order to preserve 
the initial film speed and to maintain color balance. 
To assure high quality, sealed containers of most kinds 
of color film can be stored safely for a period of 
several months at a temperature of 55° F (13°C) or 
less. For periods longer than 6 months, it is customary 
to store color materials at 0° to 10°F( 18° to 23° C). 

NOTE: For good results it is necessary to allow the 
material to warm up to working temperatures prior 
to use. 

In addition to heat and humidity, color materials 
should be guarded against contamination of all kinds. 
P.lm and other materials should never be stored near 
chemicals or any other source of vapors. Such vapors 
can ha\'e permanent effect on the color quality of your 
materials. 



Exercises (667): 

1. Color film should Dc stored in an environmen* 
which has what range of relative humidity? 
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2. What should be the temperature for long-term 
storage of color film? 



3. What is likely to happen to film that is not properly 
stored? 



4. Should color film be stored near photo chemicals ^ 
Why? 



5-3. Expose Color Film 

In contrast with the problems inherent in earlier 
color processes, present-day color films are highly 
standardized and effective. Even so, you must control 
your product if you are to obtain consistently good 
results under varying conditions. In this section we 
will cover a few points that you should remember in 
exposing color films. 

668. State the principles and techniques of exposing 
reversal color film. 



Exposing Reversal Color rilm. Unlike panchro- 
matic black-and-white films, color emulsions accu- 
rately reproduce a much narrower range of brightness 
values. Normally a scene*s contrast cannot be greater 
than 3: 1 to hold both the shadows and highlights. This 
calls Upon the photographer to use supplementary 
lighting for both indoor and outdoor work to keep 
contrast low. This is particularly true with reversal 
films. The reversal process uses up all of the sensitive 
silver halides in order to obtain the final positive 
image. There is little room for error and exposures 
must normally be within one-half f stop of perfect in 
order to guarantee top quality results. 

NOTE: Prove this to yourself by picking a typical 
outdoor scene and making an exposure test with the 
color reversal film that you are using. Bracket your 
exposures from three under through three over in half- 
stop increments. Such a test will give you a good idea 
of the latitude of the film you are using. 

Figure 5-8 illustrates, in a general way, the infiuence 
that narrow film latitude has on the reproduction of a 
scene when you are using reversal film. For purposes 
of simplicity, consider each pair of the three views by 
its respective letter as cross sections of color film. In 
each case, the upper cross section represents the results 
of the film*s initial exposure and its first development. 
Imagme that the original subject was illuminated by a 
predominantly red light such as you would find in a 
vivid sunset. Consider the shadows, halftones, as well 
as highlights, as differerit densities of the same color. 



Normally, color material can record . re shades of 
brightness values than figure 5-8 shows. The lower 
cross section represents the film after it has been 
through the color developer. In each view, the exposed 
silver halides are shown in black, whereas portions of 
the emulsions that remain blank are not affected bv 
light. 

With a normal exposure, about one-half of the 
silver halides are affected (see A of fig. 5-8). Note that 
the film reproduction of the subject would record the 
same range of brightness values as the original scene. 
Compare the scene results of the normal exposure with 
those ol overexposure and underexposure. The 
former, shown in B, would appear as a very thin trans- 
parency, since the initial overexposure has affected 
the major portion of the silver halides. A considerably 
smaller amount of halides remains to be affected by 
reexposure in the reversal bath and color develop- 
ment. The highlights appear washed out, as little dye 
is produced. Underexposure, as shown in C, affects 
less than one-half of the silver halides in the color 
emulsion. Therefore, when the reversal process forms 
the positive image, the greater part of the silver halides 
is affected by reexposure and color development. This 
results in a much denser positive image which is more 
satisfactory than an overexposed image. 

NOTE: Your understanding of this will increase 
when we cover processing of reversal film. For now 
just try to get the idea that as you increase exposure 
over normal the final transparency will be lacking in 
color. Conversely, as you decrease exposure, the 
transparency will become darker and darker. 



Exercises (668); 

1. Wl-at is the exposure latitude of reversal color film? 



2. A scene's contrast should not exceed what ratio 
when using reversal film? 



3. What is one way you can reduce a scene's contrast? 



4. Heavy dye densities result from what type of 
reversal exposures? 
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5-4. Filters for Color Photography 

Color film, unlike the eye, is designed to record light 
of a specific Kelvin temperature: 5400 K for daylight 
films and 3200 K for tungsten films. Filters are there- 
fore necessary to filter the available light to match the 
film. There are four categories of filters that perform 
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SCENE REPRODUCTION 
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a 
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RE-EXPOSURE 

a 

SECOND DEVELOPMENT 
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Figure 5-8. Exposure latitude of reversal film. 
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this task: (!) conversion iiltcrs, (2) light-balancing 
(correction) fihcrs, (3) color compensating filters, and 
(4) special purpose fiUers. f-iitcrs lor color photo- 
graphy are less dense than those used for black-a ad- 
white photography, hut their principles of application 
are the same. 



669. Choose the correct filter to be used under different 
photographic situations involving color film. 



Conversion Filters. Con\ersion filters are \'ery 
strong filters and are used for exposing timgsten-typc 
color films under daylight conditions and daylight 
film under tungsten illumination. The following list 
indicates the filter to use: 



Film Tvpc 






!•■ Slop 


Lighting 


Liltor 


Increase 


Daylight 


}2{){) K Lamps 


SOA 


■> 


Daylighi 


3400 K Lamps 
(PhotoHnods) 


HOB 


2 2} 


Daylighi 


Clear Klash 
(3800 K) 


KOC 


1 


rypc B 








(Balanced tor 








3200 K) 


Daylight 


S5H 


2 3 



yellow, and yan. 1 hoy are used to make \ ery subtle 
color changes. A ver\ large selection ol densities arc 
a\ ailahle, as shown in table 5-2. For this reason color- 
compensating filters are available in gelatin sheets. 

Special Filters, Special filters have been designed 
for specific light-balancing problems. The following 
list shows a few filters that are available. 



I srop 
INCKl ASi: 



llLM IVIM 111 ll R 1>L1U»()SI- 

Daylight I I I) I-liiuinaics the hhie-gr^on 

cast which results wlien 
shooting daylight tilni 
undrr nirdresccnt lirhtirig, 

lypc H M B I'sed when shooting type 

B film under riuorescent 
lighting. 

Daylight C'C'.^OK When using daylight film 

underwater. 



Exercise (669): 

1. Which filter would you choose for each of the 
following situations? 

a. Shooting daylight t^ilm with tungsten lighting. 



NOTE: Type 80 filters are blue in color, whereas 85\ 
are yellowish. This and other lists in this section are 
just guides. You must follow the recommendations 
of the film's manufacturer. 



b. Using type B film with pholofloods. 



c. Shooting type B film under fluorescent lights. 



Light Balancing Filters. Light balancing filters are 
paler than conversion filters. They are used for slight 
adjustments within the general light balance of the fihn 
(i.e., match .ng type B film to different types of tungsten 
lighting, etc.). The following is a list of commonly used 
light balancing filters: 



Hilm T ype Filter 
Daylight 81 A 



Purpose 

Absorbs excess blue in eUnidy 
weather, shade or when using 
electronic Hash indoors. 



I^M^op 
Increase 
I 3 



found in early morning and late 
afternoon light. 



d. Using daylight film underwater. 



e. When shooting daylight tilm indoors with 
electronic flash. 



f. Shooting daylight film with clear flash. 



Type B 


KIA 


When u.sing type B film with 
photofloods. 


1 3 




Daylight 


KIB 


Same application as an SIA but 
with stronger results. 


1 3 


g. Shooting daylight film 


Daylight 


K2A 


Reduces the excessive warmth 


1 3 





NOTE: 81 filters are yellowish, where. s an 82 is a 
bluish filter. 



Color-Compensating Filters. Color-compensating 
filters come in pale tints of red, green, blue, magenta. 
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5-5. Duplicating Transparencies 

In the Air Force there i.s an ever-increasing need for 
color slides for audiovisual presentations. Slides are 
used in presentations for briefings, newcomer's j 
orientations, and especially in training programs, i 
Any subject that can be photographed or copied can 
be made into a color slide. Duplicating color slides is 
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l ABLt 5-2 

^^■|'K•AI C'OI.OR-COMIM-NSA UNCI (CV ) I II I t RS 



Filter 


Color 


♦ Color 


Exposure Increase 


Notncnclature 






in Stops 


CC 025 R 




0.025 


— 


CC 05 R 




0.05 


1/3 


CC 10 R 


Red 


0.10 


1/3 


CC 20 K 






1/3 


CC 021 G 




0.25 


— . 


CC 05 G 




0.05 


1/3 


CC 10 G 


Green 


0.10 


1/3 






0.20 


2/3 


CC 025 B 




0.025 


— 


CC 05 B 




0.05 


1/3 


CC 10 B 


Blue 


0.10 


1/3 






0.20 


2/3 


CC 025 Y 




0.025 


— 


CC 05 Y 




0.05 


— 


CC 10 Y 


Yellow 


0.10 


1/3 


CC 20 Y 




0.20 


1/3 


CC 025 C 




0.025 




CC 05 C 




0.05 


1/3 


CC 10 C 


Cyan 


0.10 


1/3 


CC 20 C 




0.20 


1/3 


CC 025 M 




0.025 




CC 05 M 




0.05 


1/3 


CC 10 M 


Magenta 


0.10 


1/3 


CC 20 M 




0.20 


1/3 



Note; ♦ All the above filters are also available in additional densities of .30, .40, and 50. If filters 
are used in combination, exposure increase should be obtained by trial and error. 



the main duplication task of many photo labs. There 
are many different types of slide duplication cameras 
used throughout tb^ Air Force and they range from 
simple to very corr plex. A common one that is widely 
used is the Reprcnar Model 805 slide duplicating 
camera. 



670. Using figures 5-9 and 5-10, identify the basic 
features of the Repronar 805 slide duplicating camera. 

Equipment Requirements. Regardless of the equip- 
ment that you use to duplicate transparencies, it must 
meet some basic requirements. You need a 35mm 
single-lens, reflex camera capable of 1:1 reproduction. 
The light source for making the exposure must be 
behind the slide, and a piece of diffusion glass must be 
used between the slide and the light source to diffuse 
and even out the light. The commercial duplicating 
equipment available for slide duplicating have refine- 
ments of and additions to these basic requirements. 

Repronar 805. The Repronar 805 (figs. 5-9 and 
5-10) is a special-purpose copy apparatus specifically 
designed for duplicating transparencies. It is a fully 
self contained unit complete with the camera, copy 
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stage, and viewing and exposing light sources. It is 
capable of making same size, enlargements, and 
reductions of transparency images. 

The camera is a 35mm single-lens reflex equipped 
with a long, flexible bellows and an f/4 flat field, copy 
lens. The camera is situated on vertical rails above the 
copy stage. Thiji configuration is very similar to a 
projection printer and permits magnification, reduc- 
tion, and critical focusing of the transparency image. 
The camera is capable of 4X magnification and 50 
percent reduction. The reduction can be used to reduce 
2'/4 X 2Va (6X6cm) slides to 35mm size. 

An exposure compensation calculator indicates the 
change in exposure required when making magnifica- 
tions. It is set by dialing in the film value number of the 
film that you are using. This film value number is not 
the same as the film ASA rating. It is a number as- 
signed to the film by the manufacturer of the Repro- 
nar. You can find the film value number for different 
films in the instruction manual for the Repronar. 

The exposing light source is electronic flash and is 
situated bclov the copy stage. It hasa high/low power 
switch for controlling exposure. There is also a filter 
drawer directly beneath the copy stage. Different 
filters c: ^ be inserted to alter color balance or create 
special elfects. 
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1- 

2. 
3. 
4. 

5, 

6. 

7. 

8. 

9. 

10. 
11. 

12. 
13. 

14. 

15, 
16, 



17. 
18. 



19. 
20. 



MAGNIFIER— Enlarges a portion of the image for 
sharpest focusing. Swings out of the way for 
normal viewing. 

VIEWER— Provides an accurate, full-sized image 
on hooded ground glass for composing and focusing. 

CRANK FOR REWIND-Crank unfolds for ease 
of rewinding film into cassette. 

CAMERA CASE LATCH-Secures the removable 
camera back. 

CAMERA CARRIAGE LOCKING LEVER- 
Locks the camera carriage in final position after 
final focusing. Provides one-hand operating ease. 

CAMERA TRAVEL KNOB-Moves the camera 
on a helical gear and rack mechanism for 
easy focusing. 

LENS CARRIAGE TRAVEL KNOB-Large, 
easy to grasp knob provides quick and positive 
positioning of lens carriage. 

WORK TABLE (EASEL)-Provides level work 
area of steel for smooth positioning. 
Easy to keep clean. 

BASE— Cast metal housing for electronic flash 
light source. Design and finish both pleasing 
and functional. 

THREADED HOLES-Drilled and tapped for 
8/32 shde holder thumb screws. 

NAMEPLATE AND CONTROL PANEL-Gives 
unit identification and directions for proper 
switch positioning. 

READY LIGHT-Glows when the FLASH-VIEW 
switch is in the flash position, indicating that the 
Repronar is ready for coping— the view Tight is off 
and the electronic flash is ready to be fired. 

FLASH-VIEW SWITCH-ln flash position, the 
switch completes the circuit for firing the electronic 
flash with the camera shutter release: in view 
position, the switch turns on the view light for 
illuminating the transparency. 

HIGH-LOW SWITCH-Controls power output of 
electronic flash. When in the HIGH position the 
unit deliver four times (two f/stops) the 
amount of light as when in the LOW position. 
The power output in the LOW position is the same 
as the previous models of the Repronar. 

ON-OFF SWITCH-Functions as the master 
syvttch for the Repronar. The view light and 
.^^y^9P'^ ^'35^ operate only when this switch ij 
the ON position. 

FILTER COMPARTMENT AND HOLDER-^ 
Filter holder slides in and out of the filter 
compartment easily, allowing insertion of filter 
without disturbing copy or opal view glass. 

LENS CAP— Protects lens when not in use. 

APERTURE SELECTOR-Controls the action of 
the lens diaphragm. Pointer indicates working 
aperture which is printed on the Aperture 
Index Scale. 

^[^^9^ MARK — Indicates proper positioning of 
the diaphragm ring. 

DIAPHRAGM RING-Rotates (click stops) to 
pre-select the proper f/stop. The Aperture Selector 
will stop when being moved from right to left, 
at the position indicated by the Diaphragm Ring 
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21. APERTURE INDEX SCALE-Serves as an 
f/stop indicating scale for the Aperture Selector. 
Numbers on the scale represent full f/stops 
with half-stops indicated. 

22. BELLOWS-Allows freedom of movement 
between camera body and lens. 

23. CABLE RELEASE-^Operates the shutter and 
fires electronic flash in synchronization. 

24. FILM ADVANCE LEVER-Advances film and 
cocks the shutter in readiness for the next 
exposure. 



Figure 5-9. Repronar 805 slide duplicating camera. 
90 
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1. MAGNIFIER-Enlarges a position of the image 
for sharpest focusing. Swings out of the way for 
normal viewing. 

2. CRANK FOR REWIND-Crank unfolds for ease 
of rewinding film into cassette. 

3. APERTURE SELECTOR-Controls the action 
of the lens diaphragm. Pointer indicates working 
aperture which is printed on the Aperture 
Index Scale. 

4. f/STOP MARK-lndicates proper positioning of 
the diaphragm ring. 

5. DIAPHRAGM RING-Rotates (click stops) to 
pre-select the proper f/stop. The Aperture Selector 
will stop when being moved from right to left. 

at the position indicated by the Diaphragm Ring. 

6. APERTURE INDEX SCALE-Serves as an 
f/stop indicating scale for the Aperture Selector. 
Numbers on the scale represent full f/stops with 
half-stops indicated. 

7. FILM ADVANCE LEVER-Advances the film and 
cocks the shutter in readiness for the next exposure. 

8. LENS CARRIAGE POINTER-lndicates on the 
Exposure Calculator the magnification of the copy 
and the lens aperture for a normal exposure. 

9. LENS CARRIAGE LOCKING SCREW-Locks 
lens carriage at selected position. 

10. APERTURE WINDOW-Shows correct aperture 
settings for different amounts of magnification. 

11. CAMERA CARRIAGE POINTER-lndicates 
settings to correspond with the lens carriage 
pointer, providing quick positioning of the camera 
for approximate tocus. From this position, focusing 



is easily completed while the sharpness of the 
image is observed on the ground glass. 

12. SHUTTER KNOB-Rotates as shutter is cocked 
(clockwise) and released (counterclockwise) 
Acts as selector for"l" and "B" settings. 

13. MOTOR DRIVE LOCKING SCREW-Locks 
motor drive in proper position. 

14. FILM INDEX WINDOW-Shows choice of 
film index. 

15. SELECTOR WHEEL-For selecting proper 
film index. 

16. MAGNIFICATION SCALE-LOWER-Used as 
reference points for the lens carriage pointer. 

17. CAMERA APERTURE BAR-Gives correct 
aperture for various amounts of magnification. 

18. MAGNIFICATION INDEX FOR APERTURE 
WINDOW— Used as reference points for 
exposure selection. 

19. MAGNIFICATION SCALE-UPPER-Used as 
reference points for the upper pointer attached 
to the camera carriage. 

20. EXPOSURE COUNTER-Shows how many 
frames have been exposed. Indicates numbers 
from — 2 to 37. Automatically resets to —2 
when camera back is released. 

21. DOUBLE EXPOSURE BUTTON-Allows the 
shutter to be cocked for multiple exposures 
without moving the film. 

22. FILM REMINDER DIAL~May be used as a 
reminder as to what kind of film is in the 
camera body. 



Figure 5>10. Repronar 805 camera and exposure calculator. 
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Basic Operafion. The Repronar camera is loaded 
(and unloaded) like other 3.*>mm rellex cameras. Once 
the camera is loaded, the following steps are taken to 
duplicate a slide: 

(1) Set the on-olT switch to the ON position. 

(2) Push the Hash-xiew switch to the VIEW 
position. 

(3) Be sure the film has been advanced and the 
shutter cocked before focusing and composing. 

(4) Open the aperture selector to f/4 to give maxi- 
mum illumination for viewing. 

(5) Place the transparency to be copied emulsion 
down in the slide holder. 

(6) Establish the correct magnification by adjust- 
ing the lens and camera carriages. Composition may 
be established through a combination of magnifica- 
tion and moving the slide holder on the copy stage. 

(7) Set the correct aperture as indicated by the 
aperture bar. 

(8) Push the flash-view switch to flash. 

(9) Depress the shutter release making the 
exposure. 

(10) Turn the film advance lever a full stroke to 
advance the film and cock the shutter for the next 
exposure. 

Exercises (670): 

I. With theaid of figures 5-9and 5-10, select the basic 
features of the Repronar 805 from the following 
list: 

a. Rangefinder focusing. 

b. Bellows system. 

c. Double exposure capability. 

d. 4 x 5 film capacity. 

e. Quartz exposure lights. 

f. Permits a 400 percent enlargement, 
g ^5mm film capability. 

h. Oround-glass focusing. 

i. Copies 214 square transparencies, 
j. Electronic flash exposure system, 
k. Built-in exposure meter. 

L Copies black-and-white negatives. 



671. Specify principles and techniques of slide 
duplication. 



shadows are typical ol slides duplicated with normal 
color reversal film. F^efer to Air Force or commercial 
stock listings for the types of slide duplicating films 
that are available. You can also duplicate black-and- 
white slides with this film or any color reversal 
film for that matter. This is advantageous if your 
lab does not have a black-and-white reversal film 
processing capability. 

Corrections During Duplication. One of the 
advantages of duplicating a slide is that you can make 
corrections for imperfections in the original slide. 
Slides that have been under or overexposed or ha\e 
improper color balance can be corrected during 
duplication. The image can be magnified and distract- 
ing elements cropped out to i-nprove composition. 

Proper filtration is very important in slide duplica- 
tion. Filters are normally used even when the slide 
appears to have correct color balance. Basic starting 
filtration is given in the film data sheet for the film 
that you are using. This is only starting filtration 
because actual filtration may be different depending 
upon the lighting and film that you are using and 
variations in processing. The only way that correct 
filtration can be determined is through the use of trial 
filtration and subsequent processing. I'he test slides 
are then viewed for exposure and color balance. 

When copying an underexposed slide, increase 
exposure the equivalent of two f/ stops for each f/stop 
of apparent underexposure in the original slide. This 
same general rule applies to overexposed slides only 
the situation is reversed. Stop down two f/stops for 
each f/stop of apparent overexposure in the original 
slide. Overexposed original slides are harder to correct 
than underexposed slides. This is because an over- 
exposed slide has very little color saturation and you 
cannot put into a copy slide what is not already there in 
the original. In underexposed slides, the colors are 
oversaturated and making a correction is easier. 

Many creative techniques can be used when dupli- 
cating slides. In fact, many times, slides are duplicated 
for this express purpose. Multiple images, overprint- 
ing of titles, etc., can be done during duplication. 

Slides are used extensively as the visual element for 
briefings, training, as the like. Their applications 
within the Air Force are unlimited. You should 
practice shooting and duplicating slides to improve 
your techniques. 



Although the Repronar 805 is very common in the 
Air Force, some labs may have different equipment for 
duplicating slides. There are basic concepts and 
techniques of duplicating slides no matter what type of 
duplication setup you are using. 

Films for Slide Duplication. Slide duplication film 
is different from the film that you would use to take an 
original exposure. It has lower inherent contrast and 
wider exposure latitude than normal reversal color 
film. If normal reversal color film is used to copy a 
slide, the duplicated slide will pick up objectionable 
contrast. Washed out highlights and blocked up 



Exercises (671): 

1. How much exposure compensation is required to 
correct a slide that was originally one f/stop 
underexposed? 



2. When duplicating a color slide, where is the 
exposing light source positioned in relation to the 
slide? 
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3. Of what degree of magnification is the Repronar 
805 capable? 



Stabilizer. The stabilizer improves the stability of 
the dyes to make them permanent. It also contains a 
film wetting agent to promote e\ en drying. 



4. How is filtration determined when duplicating Exercises (672): 

1. What is the function of the first (le\ eloper in the 



E -6 process? 



5-6. Processing Color Reversal Film 

Color film processing is a little more difficult than 
black-and-white processing, because you must follow 
all directions and procedures exactly. Any change 
from given standards will affect the quality of your 
finished slides. In this section we discuss the purpose of 
the chemical steps, mixing procedures, and processing 
requirements for color reversal film usingthc E-6 pro- 
cess. 



672. State the purpose of each chemical step used in 
the E-6 process. 



There are seven chemical steps involved in the 
processing of color reversal films using process E-6. 
The names of these steps and the order in which they 
are prepared and used is: first developer, reversal bath, 
color developer, conditioner, bleach, fixer, and stabi- 
lizer. The purpose of each step is as follows. 

First Developer. The first developer is essentially a 
black-and-white negative developer. It produces a 
black metallic silver image on color reversal film. This 
is the most critical step of the process. 

Reversal Bath. The reversal bath contains a chemi- 
cal that affects silver halides the same way that light 
does. Its purpose is to chemically expose all the re- 
maining silver halides that were not exposed in the 
camera. 

Color Developer. The color developer performs 
two functions. The first function is to develop the 
silver halides that were "exposed"" in the reversal bath. 
The second function is to create the dye image. Here, 
developer that has oxidized from developing the silver 
halides reacts with color couplers built into the film 
and forms cyan, yellow, and magenta dyes in their 
respective film layers. The amount of dye formed is in 
direct proportion to the amount of silver formed in the 
color developer. 

Conditioner. The conditioner is a necessary pre- 
liminary step before the bleach step. It conditions the 
metallic silver that was formed by the first and color 
developers so that it can be converted back into silver 
halides by the bleach. 

Bleach. The bleach converts the metallic silver 
images back into silver halides so that they can be re- 
moved from the film by the fixer. 
''Fixer. The function of the fixer is to break down the 
silver halides to soluble complexes of silver. Once the silver 
halides are converted to silver complexes, they remain in 
the fixer solution. The fixer used in the E-66 process is 
ttierefore rich in silver after use and this silver should be 



2. What step must be accomplished before color re- 
versal film is bleached and whv? 



3. Which chemical step forms color dyes? 



4. State the two purposes of the stabilizer step. 



5. What is the purpose of the reversal bath? 



6. What does the fixer do to the film? 



673. Specify the procedures for preparing E-6 color 
reversal film processing chemistry. 



The trend in photographic chemicals in recent years 
is towards convenience. In past years chemicals were 
mixed from bulk using a formula. The prepackaged 
chemistry became available, which eliminated the 
need for usinga formula but most of the chemistry was 
of the dry chemical type. Now, many manufacturers 
have gone another step for the sake of convenience 
for those who use their products. The latest type of 
chemistry available is the concentrated liquid type. 
Chemistry for process E-6 's provided by the manu- 
facturer in easy to use liquid concentrate form. All 
that you have to do is mix the concentrate with a speci- 
fied amount of water. 

Even though the chemistry is relatively easy to pre- 
pare, there are precautions and procedures that you 
must follow to prevent contamination and insure your 
safety. 

Before you start mixing your chemistry, determine 
the volume of chemicals that you will need. All the 
chemicals for the E- 6 process are available in 1 / 2 or 1 
gallon, (1.89 or 3.79L) size kits. Mix the size that your 
equipment dictates. If you process film in small 
batches using roll film reels and tanks, then the 1.89 
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liter size should be prepared. Use a mixing vessel to 
prepare the 1.89 liter and transfer your mixed chemi- 
cals into 1.89 liter stoppered bottles. Some labs use a 
sink line of V/2 gallon (13.25L) deep tanks. For this 
situation you will need three 3.79 liter kits and one 
1.89 liter kit. For a 13.25 liter setup you can mix your 
chemicals in the same tanks that you use for proces- 
sing. 

It is ver>' important during mixing that you avoid 
the possibility of contamination. First of all, all chem- 
cals cannot be mixed using the same mixing vessel. 
You will need three mixing vessels to prepare chemi- 
cals for storage in bottles. The following chemicals 
can be mixed using the same mixing vessel. 

• First and color developer. 

• Reversal bath, conditioner, and bleach. 

• Fixer only. 

The purpose of using three mixing vessels is to avoid 
reverse contamination. Use some way to identify each 
vessel; A, B, C, etc., so that you can avoid contami- 
nation when mixing E-6 chemistry at a later date. 
Start with clean mixing equipment, rinsing mixing 
vessels with warm water before using them. Mixing the 
exact volume required is essential because one that is 
over-diluted or too concentrated will adversely af- 
fect your film. Mark each mixing vessel at the exact 
level for the amount of chemicals that you are pre- 
paring. Start by filling the mixing vessel with water at 
the specified temperature and leaving enough room in 
the vessel so that when the liquid concentrate is added, 
the volume is still short of the mark. Slowly pour the 
liquid concentrate into the water while at the same 
time stirring the solution with a stirring rod. Mix in 
the proper order as shown previously. If the chemical 
step that you are preparing contains two parts, be sure 
that you mix them in their proper order also. After 
you have poured in all of the concentrate, top up the 
solution to the proper level and continue to stir the 
solution until it is completely mixed. This won't take 
long. After each chemical is mixed, pour it into its 
storage bottle making sure that you have already 
rinsed out the bottle of any residue from previous 
storings. 

Mixing the chemicals in their processing tanks is a 
little easier because you don't have to worry about 
mixing vessels but you should have each tank marked 
with the appropriate solution and not interchange 
them when remixing. Each tank should be thoroughly 
cleaned before mixing begins. The same precautions to 
prevent contamination apply when mixing in the 
processing tanks. Also make sure that you have your 
tanks marked at the proper volume. 

Storage. Before they are mixed, E-6 chemicals have 
a shelf life of one year or longer under proper storage 
conditions. However, once they are prepared, their life 
is shortened considerably whether they are used or 
not. You can get maximum life from your chemistry if 
you store it properly. The tanks used in a processing 
line should have floating tank lids, and the bottles 
used to store chemicals should be of the dark amber 



type and tightly stoppered. Also use the proper \'olumc 
bottles. If you use a large bottle and only fill it halfway 
full, the air trapped in the bottle above the liquid will 
oxidize the chemistry. So, only full, tightly stoppered, 
dark amber bottles should be used when storing your 
chemicals in bottles. The following table lists" the 
approximate storage time for both used and partially 
used solutions under different storage conditions. 



.Solution 



Tanks & Floating I. ids or 
lull, stoppered bottles 



Partially tilk-d. stop- 
pered bottk-s. Dsed 
U nused 





L M'J 






l.st Dcv 


K wk 


4 wk 


Uwk 


Rev Bath 


K wk 


4 wk 




Conditioner 


8 wk 


4 wk 




Color Dev 


12 wk 


K wk 


6 wk 


Bleach 


24 wk 


24 wk 


24 wk 


Fixer 


24 wk 


24 wk 


24 wk 


Stabili/er 


24 wk 


24 wk 


24 wk 


Exercises (673): 









Chemisty for process E 6 is provided in the 
form. 



2. E-6 processing kitsarc available in 1 2 and. 
sizes. 



3. The purpose of using three mixing ves.sels to pre- 
pare E-6che!^iistry is toavoid 



4. The storage life of first developer in partially filled, 
stoppered bottles is " . 



5. Floating tank lids should be used to pre\ ent 
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674. Civen a series of .statements about color reversal 
film processing indicate the proper procedure or re- 
quirement for each situation. 

The most common size of color reversal film that 
you will have to process will be 35mm size. 35mm film 
is processed on individual reels and can be processed 
in small tanks or in large tanks through the use of a 
special processing rack. Besides the chemical steps 
already mentioned, there are two integral washes that 
must be done. The first wash is immediately after the 
developer and it acts as a stop bath and prevents carry- 
over of developer into the reversal hath. The .second 



wash is the final wash bci'nro the iihn is stabilized, it 
remo\'es the fixer from the film and nuist be thorough 
so lha'c the finished slides does not change eolor or fade 
with age. The following is a tabulation of processing 
limes and temperatures for each processing step. 



soi.i! HON 


riMF (Min) 


n-MiM-RAirRi: 










C. 


Kirs I 


6:15 


100.4 + 0.5 


38,0 + O..'^ 


Dove lo per 








Firs I Wash 


2 


92 - 102 


- 39 


Reversal Bai 


h ?. 


92 - 102 


33 - 39 


Use normal 


room lighimg alter one miniiie in ihe 


rCNcrsal bait 


Color 




100.4 + 1.1 


38.0 + O.fi 


Developer 








Conditioner 


2 


92 - 102 


33 - 39 


Bleach 




92 - 102 


33 - 39 


Bleach 


6 


92 - 102 


33 - 39 


Fixer 


4 


92 - 102 


33 - 39 


Final Wash 


4 


92 - 102 


33 - 39 


Siahilizer 




Room lempcraiiire 




Drv 




6K - 140 


20 - «) 



Processing limes arc very critical for each step, just 
as are the temperature tolerances for the first and color 
developers. All of the times given include a ten second 
drain time at the end of each step. 

Step-by-Step Procedures. Let's go through the step- 
by-step procedures that you should use to process your 
film. 

Preparation. Preparation involves getting your 
processing chemicals up to working temperature, 
loading processing reels, and other minor tasks. To get 
your chemicals up to working temperature you will 
have to have some sort of water jacket to surround the 
chemicals. When processing with small tanks your 
storage bottles can be placed in a water jacket or stop- 
pered sink so that they are partially submerged. A 
temperature-controlled supply of water flowing into 
the sink or water jacket and a water outlet provide the 
requirement for a flow of temperature controlled 
water, which will quickly bring your chemicals up to 
their proper processing temperatures. Make sure that 
your first developer temperature is exactly right before 
you begin to process. While you are waiting for your 
developer to come up to temperature, you can load 
your film onto reels and secure them in a light-tight 
container. The first two steps and part of the third 
step must be done in total darkness. Of course, if you 
are processing in a daylight tank, room lights can be 
used for the entire process and the tank cover can be 
removed after one minute in the reversal bath. When 
processing in a sink line, be sure that you remove the 
floating lids and fill your wash tank before you turn 
out the lights. Insure adequate ventilation. (Some 
labs have power ventilators.) This is important in an 
enclosed environment such as a photographic dark- 
room. 
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Ajiitation. Proper agitation of your film during 
development is \ er\' important; because if you don't do 
it right, you will get poor results. The type of agitation 
you should use depends upon the film format that \'ou 
are processing, the amount of film that you ha\e to 
process, and the types of processing equipment that 
are a\'ailable for you to use. 

To process only a few rolls of film, it is more effi- 
cient to use a daylight tank and reels. Larger batches 
of roll or sheet film arc normally processed in a sink 
line arrangement. 

The two basic types of agitation that you can use to 
process your film are manual and gaseous-burst agi- 
tation. Manual agitation involves the movement of the 
film in the solution whereas in gaseous-burst agitation, 
the solution is agitated while the film remains sta- 
tionary. Manual agitation can be used for both small 
tank and sink-line processing. Gaseous-burst agitation 
is limited to sink-line operations only and can be used 
only for sheet films. Roll film on reels cannot be agi- 
tated by gaseous burst because processing streaks will 
occur. 

F^robably, most of the film procesi;ing that you will 
do will be roll film processing in small or large 
batches. Let's talk about manual agitation of roll films 
in both small, day-light tanks and in sink lines. 

Small daylight tank agitation. There are tn^o ways to 
begin processing. Either pour your first developer 
through the light-trapped holed in the top of the day- 
light tank cover or fill the tank with developer and 
leave the cover off until you have immersed the film 
into the developer. The method of immersing the film 
into the developer is preferred because it promotes 
more even development. Regardless of the method 
that you use to start your process, begin the agitation 
sequence by tapping the bottom of the tank against 
your work surface or sink bottom to dislodge any air 
bubbles that could be present in the solution. Now 
begin agitation by holding the tank securely in one 
hand and inverting it and returning it to the upright 
position a number of times, (approximately 8 times) 
until 15 seconds has elapsed on your timer. After this 
initial agitation, wait 30 seconds and repeat the agita- 
tion cycle of five seconds every thirty seconds for the 
duration of the processing time. Use this agitation pro- 
cedure for the first developer, color developer, bleach, 
and fixer steps. The reversal bath, conditioner, and 
stabilizer do not require any agitation except to tap the 
tank to dislodge air bubbles at the beginrting of the 
step. For the wash steps, remove the daylight tank 
cover and let a stream of running water enter the tank. 
For agitation, dump the tank at intervals throughout 
the wash. Also, remember that the first wash is done in 
darkness. 

Sink line manual agitation. You can manually agi- 
tate sheet and roll films when processing in a sink 
line (3'/2 gallon tanks). Here's the procedure. For all 
solutions; tp^p the processing rack, film hangers, or 
reels (whatever you are using) against the bottom or a 
side of the tank to dislodge air bubbles. For the 
reversal bath, conditioner, and stabilizer, disloding 
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the air bubbles is the aizitaH'. \ ihat slunilcl be 

clcMie, b\n all cnher solutions ineli' ;niz the w ashes, use 
the followinLi agitation procecluie. l-ilfthe I'ilin most o!' 
the way out of the soUition and rciinmerse it lor nu 
initial agitation e\cle of 15 seeonds. In 15 seconds 
you should be able to get in about eight lilt. tilt, reim- 
merse eyeles. This would be about aNera^ze. but don't 
try to do it too quickl\' because you mav cause ^ plash- 
ing. 

^M^M- itiiti:'! :H»it:ifinn •im^^' -^t'^'m! intermittent agi- 
tation is 6i\ a each M.) seconds cycle of lil t ing. 
tilting, and reimmer.sing to agitate the film during the 
remainder of the processing time. 

Cioscous-hursf ai^iiadon. Sheet films ma\- be agi- 
tated manuall\' or with a combination of manual and 



gaseous-burst agitatiiMi, When using the gaseous- 
burst, the initial agitiition must be manual and sub- 
sequent agitation is b\' gaseous burst. 

Ciaseous-burst sN stems cause turbulence (agitaticMi) 
(W a solution b\ ioicmggas thrcnigh it, CJas isVeleased 
at the bottom of the tank causing hubbies to rise 
through the solution and ciissipate when they reach 
the solution surface, A gasccnis-burst agitation s\stem 
is illustrated in figure 5-11. It requires a number of 
items such as bottles (^f ccMiiprcssed nilrogcn and com- 
pressed air. pressure regulatcMs. a timer t<> control the 
interval and duration (bl each burst of gas. a plenum, 
distribution lines to carr\' the gas to each tank, and 
linall\ a uas distributed' in each tank where the agita- 
tion s> stem is used. A series c^f small Indies in the gas 
distrihut(M- \ents the gas into the solution. 




FURT>«R PRESSURE REDUCTION 
TO BURST PRESSURE DESlRED 
(AVERAGE 10 PSD 



30 PSI 



to PSI 



TWO STAGE REDUCER 
(PRESSURE TO 30PSJ) 



NrrROGEN 
TANK 



SOLENOID WLVE 




PLENUM (MUST BE LEVEL) 

A 




NITROGEN 
TANK 



REDUCTION TO STANDBY 
PRESSURE 
( APPROX) 
I 5 PSI 




nLM IN SOLUTION 



PLENUM (LEVELING NOT CRITICAL IN THIS INSTALLATION) 

B 
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A. SIngI* solenotd burst .tytt«m 



B. Standby prnsura system 



Figure 5-1 1. Gaseous-burst agitation system. 
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Nitrogen gas must boused for the developers. This is 
because it is inert and will not oxidi/e the developing 
solution. Ait is used in the bleach and tlxer. The bleach 
requires aeration in order for it to work properly, so 
air-burst agitation aerates the bleach and agitates the 
film at the same time. The agitation cycle tor gaseous- 
burst agitation is a 2-second burst every 10 seconds. 

The reversal bath, conditioner, washes and stabi- 
lizer, are not agitated by gaseous burst and manual 
agitation procedures apply to them. Gasou.s-burst 
systems have some advantages over manual agitation 
alone. The agitation, being automatic and controlled, 
may be more uniform than manual agitation. Also 
there is less chance of contamination from sloshing 
chemistry into the other tanks which can happen 
during manual agitation. The cost of setting up and 
maintaining a gaseous-burst agitation is obviously 
more expensive and is usually not justified unless your 
lab does a high volume of color reversal sheet film 
processing. 



Hxercises (674): 

1 . In which step of color reversal film processing is the 
solutio; temperature the most critical? 



2. At what point in color rexersal film processingmay 
normal room lighting be used without affecting the 
film? 



3. What method of film processing should be used 
when only a few rolls ot film ate to be processed? 



4. What method of agitation can be used when proces- 
sing roll film on reels? 



5. What method of agitation will cause processing 
streaks on roll film that is processed on reels? 



6. How are air bubbles dislodged from the film in 



S. What method(s) of agitation is used to process 
color rcNcrs.il sheet film? 



processmg 



7. Which solution in the color reversal film process 
must be aerated to v.ork properly? 



5-7. Slide Finishing 

Making color slides is a critical procedure. There is a 
direct cause-and-effect relationship between each 
step in the process. An error in any step will affect the 
outcome of the tinished slide. Therefore, you can't 
make allowances for any errors from the time of the 
exposure until the slide is placed in the mount. 

It would be a terrible shame for the slide to be per- 
fect and then have someone ruin it during the mount- 
ing step. This next section deals with the proper 
methods of slide finishing. 



675. State the techniques used to dry color reversal 
film. 

You already know quite a lot about film dryinjg from 
previous discussions in black-and-white film finishing. 
The drying of color reversal film is not much different 
than for black-and-white. The iinportant thing to 
remember is that you must do everything properly. 

The stabilizer is the last wet step before you dry 
your film. Unlike black-and-white film you do not 
have to use a separate wetting agent bath because the 
wettitig agent is included in the stabilizer. 

You can dry your film naturally or use a film dryer. 
Avoid excessive heat when drying your film because it 
can cause your film to curl. The film manufacturer 
recommends a temperature range of 68° to 14(F F(2(r 
to 60° C) for film drving but it would be siifer not to 
exceed 125^^ F (52^ C 

Hang your film up to dry in the con\entional mari- 
ner attaching a stainless steel film clip to the bottom 
of each roll. You can squeegee your film with a soft 
sponge soaked in stabilizer and then rung out. Squee- 
gee the film on both sides making only one pass with 
the sponge pei side. 

Be sure that you wash your film processing reels in 
hot water to remo\ e anv chemicals before letting them 
dry. 

When your film has dried completely, inspect it for 
dirt or scum. U you find any, the film will ha\e to be 
rewashed and restabilized. Scum on your film can 
usually be traced to the stabilizer so remix the stabi- 
lizer while you arc rewashing your film. In labs that do 
a lot of color reversal film processing it is good 
practice to change the stabilizer once weekly. 



Kxercises (675): 

1. What is the dr\ing temperature range for color 
reversal film? 
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2. How should color reversal film be squeegeed? 



3. What happens when excessive heat is used to drv 
your film? 



676. List (he advantages and disadvantages of various 
methods of mounting sh'des. 



There are many methods of mounting slides, each 
with certain adv:mtages and disadvantages. Slides 
may, for example, be mounted in cardboard, glass, 
picistic, and combinations of these materials. We wili 
go over the basic types and the use of a slide mounter. 

Tape and Glass. Some of the first film clips to be 
mounted as slides were mounted between two pieces of 
glass taped on the edges to hold ihe sandwich to>;ether. 
This is the most time consuming and costiv way to 
mount slides; however, so durable is this method that 
it is still practiced today, especially in larger lantern 
slides, When properly assembled, this type of slide 
will survive an amazing amount of abuse short of glass 
breakage. Recently, waterproof tapes have been de- 
veloped which makes it possible to remove almost any 
type of surface contaminants this slide may encounter. 

Metal With Glass. This type of mounting provides 
a high degree of protectioti and is generally less time 
consuming to assemble than tape and glass. Some 
mountings of this type are thicker than standard slide 
trays and may tend to jam or stick in automatic slide 
changers. Manufacturers of automatic changers have 
realized this fact and several have redesigned their 
equipment to accommodate this popular method of 
slide preparation. 

Plastic With Glass. This is the most popular glass 
mounted slide. It has the best features of the metal and 
glass type but costs less and is thinner. Some have less 
impact resistance than metal slides; and as is the ca.se 
with all glass mounted slides, the tendency to form 
Newton Rings is present. 

Newton Rings. These are optical interference pat- 
terns that result when humidity causes a very slight 
irregular separation between two or more optically flat 
plane parallel surfaces. The pattern appears as a 
variable area of color similar to that seen on an oil 
slick or in a soap bubble. To eliminate this trouble- 
some occurrence, the optical flats must be separated. 
This can be accomplished at great time loss by scrub- 
bing the glass surface with scouring powder oV at less 
time loss by dusting the film or glass with offset pow- 
der. When employing the offset powder technique, it is 
important to use a non-toxic, non-abrasive, inert 
powder, and a light touch. Stop Offset Spray Powder 
Grade No, 3 is very effective for this purpose. The 
light touch is a matter of practicing the following 



technique. Dip a No. I artistes brush in the powder, 
shake excess off; then holding the tip of the brush 
about 6 inches above the glass and transparency mat- 
ting surface, snap the brush sharply with the thumb 
and forefinger much as you would in shooting 
marbles. Practice makes perfect! Too much powder 
arul the illustration becomes noticeably speckled, 
loo little and there are still Newton Rings. 

Cleaning Glass. Another problem common to all 
glass-mounting systems is cleaning the glass. This is 
time consuming and generally involves considerable 
hand labor. Glass-washing machines have been de- 
vised but have not proven to be completely successful. 
The rnost dependable approach is to soak and wash 
glass in a cleansing solution, followed by clear water 
rinse. You then dry with dust-free circulating air or 
lint-and-wax-free wiping towels. Various agents may 
be used in compounding the cleansing solution. Deter- 
gents of the type recommended for automatic dish- 
washers, ammonia with water, alcohol with water, and 
.solutions of tri-sodium phosphate are excellent. Less 
desirable are glass cleaners containing wax and deter- 
gents with high wax content. Such cleaners impart 
a gloss that is very susceptible to abrasions when 
contacted with wiping towels. Abrasions of this type 
serve as dust collectors and impair the quality of'the 
projected image. 

Glassless Mounts. Mounts made of plastic or card- 
board are by far the most popular method of mount- 
ing 35-mm slides. They offer advantages such as lower 
cost, maximum adaptability to projection equipment, 
no glass breakage, no Newton Ring problems, and 
easier mounting. The principal disadvantage is the loss 
of some protection. The side surfaces of the film are 
susceptible to fingermarks and abrasions when given 
rough treatment. Under normal circumstances, where 
the entire slide set is protected in storage boxes or 
trays, the risk of surface damage is small. Because the 
advantages outweight the disadvantages, this has 
become the most popular way to mount slides. 
Mounts of this type are supplied in several forms. 
Some typical constructions are as follows: 

1. Hinged Type Where the transparencv is posi- 
tioned in the center of the open mount, the top or 
hinged flap is brought down over the transparencv 
and the three sides sealed. 

2. Two Part -Here the transparencv is positioned 
on the bottom part, a top is placed over the trans- 
parency and sealed on all four sides. 

3. Insert Type —The mount is presealed on three 
sides where manufactured. The transparency is cut to 
size and inserted into the unsealed side of mount which 
is then sealed. 



Exercises (676): 

I. List some advantages of using glass mounts 
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2, List some disadvantages ot" glass mounts. 



3. What are tlie ad\antages ol usingglassless mounts? 
I)isad\antagcsV 




677. (Hven statements concerning slide mounting pro- 
cedures, indicate whether they are true or false. 

Regardless ol the type ol slide mounts you use, there 
are techniques that apply to each type of slide mount- 
ing. 

Chitting. 1 he individual transparencies must be cut 
from the roll unless you are using a slide mounting 
machine that cuts them automatically. To manually 
cut your transparencies from a roll, you will need a 
goi^d light source such as a l*ght box or viewing 
table, a pair of sharp scissors, and some cotton gloves 
to wear while you are handling your slides. Always 
wear cotton gloves to prevent fingerprints on your 
transparencies. 

Hold the roll of film up in front of the light and cut 
each transparency from the roll. Cut in the center of 
the black framing lines between each transparency, 
being careful not to cut into the transparency image. 

When mounting more than one roll of film you need 
a SN'stcmatic way of doing things to save time and 
a\oid confusion. Do all your cutting first and place 
the transparencies from each roll into individual 
stacks. Be sure not to mix up transparencies from dif- 
ferent rolls of film. You wouldn't want to have slides 
of the base bowling team end up in the base com- 
mander's monthly status briefing. 

Mounting. Now that you have all your trans- 
parencies cut, begin mounting them. If you are using 
cardboard mounts, they will have to be sealed. There 
are two kinds of cardboard mounts. Some are already 
sealed on three sides, and others are unsealed on three 
sides. Before they can be projected, they must be 
sealed on all four sides after the transparencies are 
inserted. Both heat and pressure are needed to seal the 
cardboard mounts. A slide mounting press like the one 
shown in figure 5-12 does the job very quickly. Just 
drop your slide and mount combination into the slot 
on top of the press and depress the footswitch. It will 
seal the mount on all sides in one operation and drop 
it into a bin in front of the press. 

Semi-automatic Slide Mounters. A slide mounting 
machine like the one shown in figure 5-13 will both cut 
and mount your film automatically. The end of the roll 
of film is trimmed and the roll is lined up in the ma- 
chine. At the press of a button, the mounter takes 
over to mount a continuous roll of film in a matter of 
seconds, stacking the slides in a bin in front of the 
mounter. These slide mounters use plastic mounts 




Figure 5-12. "Scary" moJcl III slide mountini! press. 



that are specifically manufactured for the machine 
you are using. Cardboard mounts cannot be used in 
these moimters. 

Slide Marking. Slide mounts are marked, or can be 
marked for proper orientation in the slide projector 
so that they will project properly on the screen and 
not be backwards or upsidcdown. Typical orientation 
marks are a dot in one corner or a clipped comer ot 
the slide. If the mount is not marked, you can do this 
yourself wich a pin or pair of scissors after the 
slides have been mounted. The orientation mark is 
positioned properly if it is in the upper right-hand 
corner of the mount while, at the same tim.e, the 
transparency irrtage is upside down and the film emul- 
sion is away from you. This orientation mark is a use- 
ful aid to the person who puts the slides into a tray for 
projection. 

When mounting slides that areclassified, the proper 
classification of the slide must be printed on the 
slide mount, both top and bottom. This is in addition 
to the classification marking that is in the transparency 
image itself. This is important so that the slide can be 
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casil\ idcntiricd without ha\ ing to bo projected. Vou 
can use prcstampcd slide mounts or stamp the mounts 
with the proper classiHcation after mountiniz. When 
using prcstampcd mounts, he sure that \ ou are usinu 
the proper classification and. when stamping your 
mount after mounting the slides, be sure that vou use 
the proper stamp. Also, be careful not to get ink on the 
transp rency image. Make a llnal check of all vour 
slides. aking sure that the\- are all properly marked 
and accounted for before turning tliem o\er to the re- 
quester. 

Slide Quality. The quality of your color slides is 
best determined ajur they have 'been placed in in- 
di\idual slide mounts, not while they arc still part of 
the roll, f his is because density is difficult to judge 
when the transparency is not' framed by the slide 
mount. To check for proper color balance/\'ou need a 
daylight source of light that is also diffused. Most 
light boxes and \'iewing tables are equipped with the 
da\iight Huorcscent tubes. Make sure that the\' arc 
so equipped before you use them to check the quality 
of your slides. 



Exercises (677): 

Answer true or false to the following statements: 

1. Cardboard mounts must be sealed up on three sides 
before they can be projected. 

2. Some slide mounting machines both cut and mount 
transparencies simuhaneously. 

3. When a transparency is upright in the slide mount 
and the orientation mark is in the upper right- 
hand corner, the slide has been mounted properly, 

4. Classified slides are marked with the proper classi- 
iication in the transparency image only. 

5. Any room lighting can be used to check slides for 
proper color balance. 

6. Color tran.sparencies should be checked for proper 
density before they are mounted. 
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CHAPTER 6 



Quality Contro! 



HOW MANY TIMES have you bought something, 
taken it home to assemble it, and discovered a piece 
missing. Despite all of your ugly muttering and com- 
ments about the manufacturer's mistake, the fact is 
you are sfill missing a part. This happens to all of us. 
It leads to the statement, "I wonder where the QCmun 
was/' 

This chapter is dedicated to all of those quality 
control (QC) people who took a break at the wrong 
time, hi this final chapter we cover cleanliness, evalua- 
tion, defects, sensitometry, replenishment, and 
storage of materials. 



6-1. Observing Laboratory Cleanliness 

Quality control begins with laboratory' cleanliness. 
If you feel that laboratory cleanliness is not important, 
ask yourself whether or not you would want a doctor 
to operate on you with a dirty scalpel, whether you 
would want a service station attendant to put into 
your automobile gasoline that was full of dirt, or 
whether you would want a furniture repairman to 
polish a fine piece of your furniture with a greasy 
polishing rag. Of course you wouldn't. Neither would 
you want to work in a dirty laboratory. All the care 
you may employ in processing is totally wasted if vour 
solutions are contaminated with foreign particles 
which adhere to the surface of the film. What good is 
film if it has a full-length scratch caused by a chemical 
deposit. The purpose of laboratory eleanlitiess is to 
prevent a loss of quality from conditions in the labora- 
tory. 

678. State principles and techniques of laboratory 
and equipment cleanliness. 

If you were to examine some of the many publica- 
tions covcri* g the subject of photography, you would 
notice that they oft:^n include a section on defects. A 
close examination of thci^e lists of defects would show 
you that a large portion arecaused by a lack of labora- 
tory cleanliness. 

Some photographic techniques are even built 
around the concept that the defects can be corrected. 
For example, print spotting is often accomplished in 
order to remove white or gray marks caused by du.u. 



lint, or even chemical dust. Rather than correct the 
defect, it is preferable to eliminate the cause. And the 
causes can be numerous. 

Equipment Storage Room, Check the camera case 
and its contents for dust, lint, etc. The camera, when 
stored, should have been put away in its case. If the lid 
ol'the case is closed, so much the better. As a precau- 
tion, carefully dust the camera and pay particular at- 
tention to the lens. Especially check the lens for 
fingerprints. If .someone handled it carelessly, they 
may have stnudged it with oily fingerprints. Ihese 
prints are bad enough in themselves as far as reducing 
photographic quality; but since fingerprints are some- 
what oily, they will catch and retain more dust part- 
icles than an unmarked lens. A lens in this condition 
must be cleaned before use. 

Carefully examine all the camera accessories and 
make sure they are clean. If an exposure meter is to be 
u.sed, make sure it is zeroed and that the photocell glass 
is clean. Check all accessories in a similar manner to 
assure efficient operation. 

In many ca.ses it is advisable to make sure that dust 
is not present in the camera interior. During opera- 
tion, this dust could be loo.sened and deposited on the 
fihn. If you are using cut film, make sure holders are 
clean before loading. Use a brush designed to elimi- 
nate static electricity. An\' dusting operations should 
be carried out in an area of the lab that is relatively 
clean, but not in the loading room. II" you clean your 
equipment in the loading room, chances are that the 
dust will rise into the air and then settle back on both 
the film and the equipment you just cleaned. A room 
used for the dusting operation should be well venti- 
lated or be equipped with some means of dust removal. 

Film I.oading Room. If possible, a room should be 
set aside to be u.sed onl\' for loading film. Such a roor.i 
should be kept as clean as possible and free of all dust. 
The biggest adv antage of using a special loading room 
over the usual processing or printing room is that the 
loading room is free of chemicals. Remember, the 
room should be u.sed for only this one purpo.se-load- 
ing film-not for storage, extra processing facilities, etc. 

If you are forced to u.sesomc type of processing lab 
for loading, be especialK' careful of chemical con- 
tamination. Whether the lab is used for contact print- 
ing or negative processing, the fact remains photo- 
graphic chemicals will be in evidence. C^Misequently, 
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cleanup procedures must be rigid. You will save con- 
siderable effort if the lab is maintained with a wet side 
and a dry side. The dry side is always dry. Absolutely 
no solutions or chemicals should cross the imaginary 
line down the middle. Even with these precautions, 
carefully inspect the area you will be using for loading 
for any evidence of chemical deposits. Also, he careful 
of any water that might have splashed on the loading 
area. Take all the necessary precautions in providing 
yourself with a clean loading surface. 

Mission Accomplishment. The moment you go out 
on a mission you are exposing your film holders, film 
pack adapter, or other film containers to a dusty and 
dirty environment. Keeping the holders clean during 
the mission is largely a matter of common sense. Don't 
lay them down in the dirt or on any surface that in- 
creases the chance of their becoming exposed to any 
form of matter which can enter the holder. Not only 
should the holders be protected, so should the camera 
and related equipment. Many of the precautions to be 
taken are obvious. Also, look for the not-so-obvious 
situations where particles of foreign matter are 
present. 

Unloading and Processing. This is one oi the most 
critical stages of handling film since the film is in an 
area that more than likely is used for both unloading 
and processing purposes. Film should be afforded the 
same treatment during unloading as when it was 
loaded. Before unloading, thoroughly clean the un- 
loading space. If you dust it off, use a rag that will 
pick up the dust rather than simply causing it to 
become airborne. If there is a possibility that chemi- 
cals may be present on the loading surface, wipe the 
surface with a damp rag or sponge in order to remove 
thecher -als. Then let the surface dry before proceed- 
ing with Lhe unloading process. Make certain that the 
sponge or rag you are using for this purpose is clean 
and has not been previously used to wipe up hypo or 
some other chemicals. The use of a dirty rag will not 
help matters. 

If you are going to delay processing till later, be 
sure the container used to store the exposed but un- 
processed film is clean. Use of the original film box is 
advisable, but only if it has been kept clean since you 
removed the unexposed film. 

If you are going to process the film at this time, you 
should have already checked the wet side of the lab for 
clean trays and associated equipment before mixing 
the working solution of developer. Many times, a lab 
may not have been used for a considerable length of 
time. If this has happened, the trays may have col- 
lected dust. Also, check the tray of hypo. It may have 
been left full for economy reasons, but if stored in 
this manner for a considerable time, it could be dirty 
to the extent that it should be discarded. False econ- 
omy here could ruin your negatives, and it would 
certainly be cheaper to prepare a fresh batch of this 
inexpensive chemical. 

Negative Drying. After you have developed, fixed, 
and washed your negative, it must be dried. This is a 
fairly critical step. You could drop a wet negative on 
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the floor, rewash it, and still end up with an ac- 
ceptable product. However, if you hang a negative to 
dry in a dusty atmosphere and the particles of dirt 
adhere to the emulsion until it is dry, no amount of 
additional washing will remove them. If the negatives 
are hung on a line to dry, the entire room must be kept 
clean. If at all possible, use a drying cabinet that can be 
heated to speed up the drying process and one that 
circulates filtered air to eliminate as much dust as 
possible. The sooner the negatives are dried, the less 
chance there is of dust sticking to the emulsion. 

After the negatives have been dried, they must still 
be protected. In general, the protection from this 
point on is not quite as critical as before. Negatives 
should be placed in separate negative preservers as a 
protection from dust, scratches, etc. If more than one 
negative is to be placed in the preserver, a sheet of 
protective paper must be placed between negatives. 
This paper will keep the negatives from rubbing 
against each other which is a primary cause of abra- 
sion marks. By all means, do not allow fingerprints to 
remain on the surface of the negatives. If the finger- 
prints are cleaned off immediately, they are readily 
removable. If they have been on for some time, they 
may be difficult, if not impossible, to remove. 

Cleanliness During Printing. During this stage of 
the photographic operation, you will find many situa- 
tions where cleanliness saves much additional work. 
The first consideration should be given, as mentioned 
before, to maintaining a wet and a dry side in the 
laboratory. The area of the lab used lor printing, 
whether projection or contact, must be kept clean and 
dry. During the printing operation, much unexposed 
and exposed material will be laid out on, oralongside, 
the printer. If water or chemical solutions have 
splashed on these surfaces, many of your prints will 
be spoiled before they are even processed. 

After you have processed your prints, your hands 
may be moistened with either water or one of the 
chemical solutions. If it is just water on your hands, 
simply dry them off on a clean towel, not one pre- 
viously contaminated with chemicals. If your hands 
are wet from contact with the hypo or developer, 
wash them off with clean water before using the towel. 
And be sure you dry them before returning to the dry 
side of the lab. 

Another point to watch when using the wet side of 
the lab is to avoid all chances of splashing any of the 
solutions during processing. If you splash, the solu- 
tions will get on the floor and on your clothing. Thus, 
the solutions can be transported to the drv' side. If 
hypo is on your clothing, you may accidently ruin the 
print. If solution falls to the floor, the effects are not 
quite as noticeable, at least at this time. However, you 
will track the hypo or other solutions around the 
floor where they will dry. After the chemicals are drv, 
they assume their original powuery form. As you walk 
back and forth, you stir up these chemicals, and they 
become airborne, eventually to fall back on all flat 
surfaces. Some of the flat surfaces could be film and 
paper. If you find a number of pinholes (especially 
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noticeable in dark backgrounds) on your negatives, 
this could be the cause. The same type of markings 
would also be noticeable on prints. 

Laboratory Cleanup. An important factor in 
quality production is the general state of cleanliness 
in the laboratory. From time to time it may become 
your job to clean the lab. The use of a broom to 
sweep the floor is not advisable. Rather, use a dust- 
mop type ol sweeping device that will not throw dust 
and chemicals into the air. Following this operation, 
a wet mop should be used — rinse and wring it out 
frequently. The use of a dirty mop will do more harm 
than good. 

Sinks should be well-rinsed with clean water in 
order to remove all traces of chemicals. Edges and 
back panels that cannot be flooded with water should 
be wiped with a clean damp rag or sponge. Water is 
cheap at any price when the lack of its use can damage 
your product. 

During a general lab cleanup, do not forget to clean 
chemicals from walls, bottles, graduates, timers, and 
other equipment. Chemicals from the handle of a 
timer or a wall could easily transfer from such a sur- 
face to your hands and then to a negative or print. At 
the same time, check the safelight filters. Chemical 
deposits here co 'Id contribute to decreased illumina- 
tion along with other ill effects. 

After a lab has been generally cleaned, ii is advisable 
to use a vacuum cleaner to remove dust that has 
settled into corners of the room and other areas often 
missed during usual cleaning. If a vacuum cleaner is 
available, use it to remove the dust and lint from items 
of equipment in the lab. From time to time use the 
vacuum cleaner to clean the inside of a contact printer, 
for example. Removal of dust from this area may save 
you a reprint caused by the deposit of dust or lint on a 
negative or print. 

The ideal situation in a laboratory would be to have 
it in a surgically clean state. Since' this is not pos- 
sible, strive for maximum cleanliness. Track in as lit- 
tle dirt as possible, be as clean as you can in your 
operations and avoid splashing chemical solutions, 
provide for regular cleanup sessions, maintain dry and 
wet sides, and use a room for its intended purpose. 
Cleanliness in photography is just as important as 
correct technical procedures. 

Dust can raise havoc in any photographic process 
from the beginning to the final product. Dust often 
contains small particles or crystals of quartz — such 
particles can readily scratch glass surfaces such as 
printer glasses, lenses, etc. When cleaning critical 
surfaces of this type, be especially careful that you use 
the proper kind of cleaning material. If you rub quartz 
particles into the surface as you are cleaning, you take 
the chance of scratching it. It may be necessary to dust 
the surface lightly with a fine-haired brush or use a 
gentle air jet from a hand syringe prior to cleaning off 
the fingerprints, etc. 

If a liquid is required to c^ nlete the cleaning job, 
remember that water will eliminate most chemical 
deposits. When it is necessary to use a solvent other 



than water, use as little solvent as possible and con- 
sider all safety precautions connected with its use. 
Never soak a piece of equipment in the soK ent. The 
use of an exccssi\e amount may prove to be more 
damaging than if the item were left iincleaned. For 
example, cleaning a lens by soaking it with alcohol 
will remove the fingerprints, but it may also sep- 
arate the lens elements. Or the excessive use of sol- 
vents on a tiled laboratory floor may loosen the tiles 
after repeated applications. 

After you have done as much as you can with re- 
spect to maintaining the cleanliness of a laboratory, 
you have gone far down the road of quality control. 
Even so, dust, chemicals, lint, etc., will still be a prob- 
lem. If so, the next section covering visual quality 
control will serve as another check on cleanliness. 



Exercises (678): 

1. Why should you avoid cleaning your camera equip- 
ment in the loading room? 
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2. Describe the drv side of a lab. 



3. How should down-loaded film be stored? 



4. What happens to chemicals when they are splashed 
on the fioor? 



5. How much solvent should you use to clean any 
item? 



6-2. Employ Visual Evaluation 

While it is not truly scientific, visual examination 
can greatly improve the quality of your work. By 
checking your negatives, slides and prints for proper 
density, contrast, and absence of defects, you can 
identify what you are doing right and Where your 
problems are coming from. Remember, if you can't 
look at your own work and take pride in it, you can't 
expect the requestor to think much of it either. 

679. Given a list of print or negative defects, identify 
the cause of each one. 



Visual Examination. The key to visual examina- 
tion is to have an appropriate check list and a consis- 
tent viewing standard. For example, you may develop 
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a list that covers density, contrast, sliarpness, and 
meclianical (pinholes, scratches, etc.) and chemical 
(stains, etc.) defects. You then follow a consistent 
viewing pattern. You should always look at your nega- 
tives, slides, or prints, using the ne light table or 
viewing light, etc. Only in this :y can you have a 
consistent basis for making a ju :ment. 

What to Look For. First yr should look at the 
density of the product. Too much exposure produces 
negatives that are too dense, prints that are muddy, 
and slides that are thin. Too little exposure leads to 
thin negatives and prints and saturated slides. How 
about the contrast? There should be detail in both the 
highlights and shadow^s unless you are going for a 
special effect. Negative contrast is a product of de- 
velopment, so if your negatives are too contrasty, you 
might need to cut your development time. If they are 
too thin, you must increase the development time. The 
contrast of prints can be altered through choice of 
paper grade, filter, or, to a limited degree, develop- 
ment. Slides, unfortunately, can only be corrected by 
copying, which normally results in a product that is 
slightly inferior to the original. Sharpness is a product 
primarily of your focusing. It is too late if your nega- 
tives or slides are off. If you have a soft print, you can 
reprint. Consistently soft results should cause you to 
check your equipment or your technique! Finally, 
there are innumerable mechanical or chemical defects 
caused by defective cameras, accessories, improper 
handling, or contaminated chemicals. The following is 
a sampling of what you might encounter: 

a. The image appears hazy and lacking in contrast. 

(1) The sun was shining into the lens. Remem- 
ber, it is necessary to protect the lens from the direct 
rays of the sun when you take a photograph against the 
light. Light striking the lens causes a hazy, indistinct 
image. Sometimes, bright light striking the lens pro- 
duces large circles which partially obscure the image. 

(2) Your lens is dirty. Many times, dust or con- 
densed water vapor on the lens results in hazy pictures. 
Remember to clean your camera lenses frequently. 

(3) Overexposure. 

(4) The negative is fogged. 

h. You observe small transparent and irregularly 
shaped spots. This is often caused by dust setuing on 
the film before the exposure. It can be corrected by 
cleaning the camera interior and by loading the film in 
a clean environment. 

c. Small circular transparent spots. These are 
produced by small air bubbles on the surface of the 
film during development. This problem can be taken 
care of by proper agitation. 

d. When a negative emulsion has a wrinkled ap- 
pearance (reticulation) — this is produced by an abrupt 
or sudden swelling or contraction of the film. Sharp 
differences in the temperatures of successive proces- 
sing solutions and/or insufficient hardening of the 
gelatin are the usual causes of reticulation. 

e. The image is not sharp. 

(1) The subject moved. If this is the case, any 
stationary objects included in the picture will be sharp, 
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assuming that they are in focus. Lack of sharpness will 
be confined to the parts that were in motion at the time 
of exposure. 

(2) The camera moved. If this is the case, there is 
a general blurring of the image. Sometimes, you will 
observe double lines made by the subject. Remember 
that the average photographer cannot'hold the camem 
perfectly still foran exposure longer than 1 30second, 

(3) The subject is not in focus. If other parts or 
objects of your negative are sharply defined, while 
objects at other distances are not sharp, the camera 
was not set for the proper distance. You madeanerror 
in using the rangefinder, focusing on the ground glass, 
or selecting the correct focusing distance on the dis- 
tance scale. 

/ Dense areas of varying width along the edge of 
the negative— this condition is produced on roll film 
when the film is not tightly wound upon loading or 
removal from the camera. 

g. The image on your negative is partially a posi- 
tive. This is due to reversal of the image and'is some- 
times caused by hypo in the developer. More often, it 
is the result of a brief exposure to light during develop- 
ment, 

h. A yellow stain appearing after the negative is 
dry— this may be caused by insufficient fixation orthe 
use of an exhausted fixing bath. Small yellow or 
brownish spots are due to air bubbles on the film 
during fixing. 

/. Pink stains are due to traces of the dye applied to 
the back of certain films for the purpose of preventing 
halation. The stains can often be removed by placing 
the film in a 5-percent solution of sodium sulfite after 
washing. The film should then be returned to the wash 
for an additional 5 or 10 minutes. If the negative is 
dry, it should be allowed to soak in water for 10 to 15 
minutes before being placed in the sodium sulfite 
solution. 

./. Blisters or circular pits in the emulsion when 
viewed from the surface — the blisters may be pro- 
duced by concentrated developing solutions, de- 
veloper or fixing solutions which are too warm, insuf- 
ficient rinsing between developing and fixing, or an 
old or incorrectly compounded solution. 

k. Grayish whites over the entire print are usually 
caused by chemicals or light fog. They also may be 
caused by insufficient potassium bromide in the 
developer, too long a development time, or the use of 
outdated paper. 

/. A grayish-mottled or granulated appearance of 
the edges or entire print is usually caused by under- 
exposure and forced development. This effect may 
also be caused by using outdated paper. Moisture 
within the paper or exposure to chemical fumes, such 
as ammonia, can also produce this effect. 

m. A purple discoloration of the print is caused by 
lack of agination in an acid stop bath. 

n. White deposits over the entire surface of a print ' 
are caused by milky hypo baths and incorrectly mixed 
or impure chemicals. 
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NOTE: The above is not an inclusive list of negative 
and print defects. Most manufacturer's of photographic 
materials and chemicals have charts listing defects and 
their causes. Such lists are very helpful as you strive to 
produce top quality work. 

Exercises (679): 

1 . Identify the cause of the following defects, 
a. Thin slides. 



b. Muddy prints. 



c. Hazy negatives. 



d. Negative has wrinkled appearance. 



e. Negative is partially positive. 



f. Small yellow or brownish spots on the film. 



g. Grayish whites on your print. 



h. Purple discoloration to the print. 



6*3. Solution Certification 

Suppose you had 30 sheets of film that were very 
important and could not be reshot. How can you be sure 
that, when you process them, they will come out 
properly? You might mix new chemistry or process by 
inspection. But how will you know beforehand that the 
new chemistry is good or that the safelight will not fog 
the filrn? What you need to know is whether the 
processing solutions are working properly. 

The best method of ensuring that your process is in 
control is to certify your chemistry. 

680. Given a list of specific gravity readings, match 
the readings to the solutions. 

The first check that should be made on all solutions is 
a specific gravity reading. It is a quick check to see if the 



mix is complete. Specific gravity is the ratio of mass of 
a given volume of substance to an equal volume of 
distilled water ^t^^ff. 



Specific Gravity = 



Mass of a known volume of a substance 
Mass of an equal volume of water 



Specific gravity readings will vary from one batch of 
solutions to another because of various factors involved 
(quality of chemicals, inaccurate scales, etc.). This 
requires that uppe- and lower control limits be set. If the 
solution does not fall within these control limits, further 
analysis can be made to determine the cause. If the 
specific gravity reading goes beyond the upper control 
limits, it might indicate that more than the formula 
amount of an ingredient has been used or the solution has 
not been diluted properly. A reading which is below the 
lower limits might indicate that an ingredient has been 
left out of the solution or that too much water has been 
added. 

For practical purposes the hydrometer is generally 
used to calculate specific gravity of liquids. The 
hydrometer is calibrated to read 1.000 in pure, distilled 
water at 60° F. A temperature change will have a direct 
effect on the ^)ecific gravity reading. For every increase 
or decrease of 5° F, 0.001 must be added or subtracted. 
Research indicates that the temperature corrections for 
most photographic solutions whose specific gravity falls 
between 1 . 100 and 1 .200 is very close to 0.003 per 10° F 
temperature change. 

Specific gravity readings using a hydrometer require 
that the hydrometer cylinder be on a level support. 
Readings are taken at the top of the meniscus as seen 
along the side of the hydrometer stem (see fig. 6-1). 

The following £ire sample specific gravity readings for 
solutions that you are likely to use each day. 

Solution Specific Gravity 



DK-50 
D-76 
D-72 
HYPO 



1.034 
1.084 
1.105 
1.074 



Exercises (680): 
I . What is the purpose of a specific gravity reading? 



2. Select from the list of specific gravity readings in 
column A, one reading appropriate for each 
solution in column B. 

Column A Column B 



(1) 1.075. 

(2) 1.100. 

(3) 1.050. 

(4) 1.090. 

(5) 1.001. 



a. D-72. 

b. D-76. 

c. HYPO. 
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HYDROMETER STEM 




16062 



Figure 6- 1. Hydrometer. 



pH Meter. Basically, a pH meter is a device which 
measures electrochemical potential. To perform this 
function, the pH meter is composed of many subsystems 
including the electrodes, which generate a minute 
electrical potential. It also includes an amplifier to 
amplify the minute potential from the electrode and a 
scale to indicate the pH of the solution. 

When making a pH measurement, the electrodes are 
first immersed in a buffer solution. A buffer is a solution 
whose exact pH is known. The meter is calibrated so thiit 
the reading shown is the exact pH of the buffer. 
Following the calibration, unknown pH values will be a 
direct readout when the electrodes are immersed in the 
test solution. 

Normally, there are three buffers in the lab: pH 4. pH 
7, and pH 10. For accuracy, always select the buffer that 
would correspond closest to the pH of the solution being 
tested. For example, when testing developers, use buffer 
10; and with fixing baths, use buffer 4. 

Exercises (680a): 
1 . List the two methods of determining pH . 



2. What is a buffer solution? 



680a (687 — ^for CE feedback reference only). List the 
methods for determining pH. 

Specific gravity is the first and quickest test given to a 
photographic solution. However, even if the solution has 
the right sp>ecific gravity, it must not be assumed that it 
will perform as desired The alkalinity or acidity of a 
.solution will also affect its ability to process 
photographic materials. The amount of alkalinity or 
acidity is determined by measuring pH. 

The pH of a solution can be described as a measure of 
its alkalinity or acidity. pH values have a scale of zero to 
14, with 7 being the neutral point of pure water at 77° F 
(25° C). This measurement can be used as a factor for 
control of replenishment or to determine when to dump 
the solution. 

There are two common methods of determining the 
pH of a solution: (I) through the use of various pH 
indicators and (2) through the use of a pH meter. 

pH Indicators. Most common indicators change color 
under different conditions of pH. Although no one 
indicator can determine pH throughout the entire pH 
scale, specific pH can be obtained through the use of 
several indicators. A common pH indicator is litmus 
paper. Litmus paper comes in two colors: blue litmus — 
which changes to red when an acid is sufficiently 
concentrated — and red litmus — which turns blue when 
an alkali is sufficiently concentrated. The litmus test is 
not infallible, since it will not detect acids or alkalis near 
the pH value of 7. 
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680b (688 — for CE feedback reference only). 
Describe the application of sensitometry to quality 
control and the operation of a sensitometcr. 

Sensitometry is the science of analyzing the effects of 
exposure and processing on photographic material. The 
shortest definition of sensitometry is standardization. 
That is, if you process your film following set 
procedures and compare your results against a known 
standard, you will always produce acceptable results. 

Suppose you processed those 30 sheets of film we 
talked about earlier and they were all blank. Obviously 
the photographer is going to claim that it was your 
processing that was at fault. And just as likely you are 
going to suggest that the photographer forgot to pull the 
dark slide. The point of sensitometry is to eliminate as 
many of the variables as possible. 

If you had processed a piece of film, along with the 30 
in question, that you absolutely knew was properly 
exposed, you may have eliminated processing as one of 
the variables. You may also have pinpointed the 
processing as being at fault. 

If this extra piece of film you processed came out 
properly, you know that the chemistry is not at fault. 
Had the piece of film also been blank, you could safely 
assume that the processing was at fault. 

To produce this piece of film with the known 
exposure, you would use a sensitometer. A sensitometer 
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(fig. 6-2) is a device used to produce controlled known 
exposures time after time. 

There are two important qualities that a sensitometer 
must have: (Da light source and (2) a device to produce 
a series of graded exposure steps. The light source must 
make the time of exposures correspond to actual 
photographic practice, and remain constant. Ths 
exposure time (10"^, 10"*\ 10"^ sec) used for the test 
strip should be one that is in the range recommended for 
the type of photography that will generally be made. 

Intensity scale sensitometer. When film is exposed in 
a camera, a shutter opens for a predetermined period of 
time and closes. We say that the film has received an 
exposure. But, in reality, it has received as many 
exposures as there are different tones in the scene. Thus, 
the camera exposures are said to be intensity modulated. 
The most commonly used intensity scale modulator is 
called a step wedge or step tablet. It is made by exposing 
photographic film with a series of geometric progressing 



exposures and developed in developer that produces 
densities as free ar possible of color other than gray. Step 
wedges are available in 11 or 21 steps of varying 
densities that progress in ,30 and 0.15 logarithmic 
values. The values of the grade exposure steps must be 
accurately known and arranged in steps increasing from 
low to high. 

The Mark VI Sensitometer (fig. 6-2) is an example of 
an intensity scale sensitometer. This instruments 
produces precise tO ^ (lOOOMCS), 10"^ (50(X)MCS) 
and 10"^ (130MCS) second duration flashes. The Mark 
VI has light outputs sufficient to test the slowest speed 
and fastest emulsions, and flash durations which 
approximate the exposures encountered in snapshot, 
electronic flash, and high-speed motion picture 
photography. 

For studies of film characteristics such as contrast, 
speed, and fog, the sensitometer is used for generating 
''characteristic" curves for the particular film of 




inlerest. This should be done using the manufaclurers' 
recommended exposure and developed schedule. 
To operate the Mark VI, follow these steps: 

(1) Plug power cord into an outlet. Be sure to ground 
the plug to prevent shock hazard. 

(2) Switch the power on . 

(3) Press exposure circuit selector button for desired 
flash duration. 

(4) Add niters or light attenuators if necessary. 

(5) Turn the room lights off. 

(6) Place nim to be exposed over the step tablet, 
emulsion down. 

(7) Slide film into proper groove. 

(8) Hold the film in place at one end and lower the 
platen onto the film. 

(9) Pull arm down until clicking sound indicates that 

the tube has flashed. 

(10) Process film as usual. 

Exercises (680b): 

1 . Sensitometry is the science of analyzing the effects 

of and — — on 

photographic materials. 

2. The one-word definition of sensitometry is 



3. Why is sensitometry applicable to quality*] 



4, Which of the following is not an operation of the 
Mark VJ se^-^sitometer? 

Select the desired exposure flash setting. 
Add filters or attenuators? 

Adjust the calibration control until the meter 
reads the density required. 
Slide the film into the groove and lower the 
platen onto the film until a clicking sound has 
indicated that the flash tube has fired. 



a. 
b. 
c. 



d. 
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680c (68^for CE feedback reference only). Identify 
the procedures for operating a densitometer. 

After you have produced a sensitometric strip and 
processed it. your next step is to measure the density of 
the individual steps. Density is the logarithm of^the 
reciprocal of the light transmittance, stated D-log 
I0(l/T). The densitometer uses this method and gives 
values that (1) give numbers that increase in size and the 
silver deposit increases in density and (2) corresponds to 
the way the eye sees light intensity differences. 
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Most Air Foice laboratories use direct reading, 
electronic densitometers. The MacBeth Quantalog 
Densitometei-, TD-102, shown in figure 6-3, is typical 
of the kind of instrument that is generally used. It may 
be operated under any normal lighting condition, since 
ambient light does not affect its optical system. The 
instrument is equipped with a turret containing four filter 
positions. The filters installed in the turret arc the red, 
Wratten No. 92; the green, Wrattcn No, 93; the blue, 
Wratten No. 94; and a No. 106 for visual operation. For 
color densitometry, you use the three colored filters; for 
black-and-white densitometry, place the turret in the 
visual position. 

Except for minor differences, all densiro^neters ;^rc 
used in the same manner. To operate the TQ-102 
densitometer, you must first zero adjust the instrument. 
To zero adjust the TI>-102: 

(1) Rotate the zero-adjust knob to turn the power on. 
after the instrument has been plugged into a suitable 
power line whose voltage is stabilized. 

(2) .After a 30-minute warmup, with no sample in place, 
rotate the filter selection control (the gold filter trim 
control to the bottom position), and depress the snout 
lever. Turn the zero-adjust knob further clockwise until 
the needle is properly zeroed. These steps can be 
repeated for red, blue, and green when zeroing in for 
color work. 

To calibrate the TD-102 after zeroing: 

(1) Place the internal calibration reference in the 
measuring beam by moving the calibration reference 
lever backwards until you feel it *'click in.'' 

(2) Depress the snout lever. 

(3) Adjust the calibration control until the meter reads 
the density indicated on the tag adjacent to this control. 

(4) Remove the internal calibration reference from the 
measuring beam. 

(5) Recheck your zero and calibration settings. 

NOTE: Fine needle adjustments can be made by 
rotating the filter trim control knob that is in the bottom 
position. 

Once you have determined that your densitometer is in 
calibration and is operating correctly, you are ready to 
make density readings of your sensitometric strips. 
Readings are made by lowering the snout lever down on 
each step of the processed sensitometric strip and 
recording them in proper sequence. 



Exercises (680c): 



is a device used to measure the 



densities of a piece of film. 
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(NOT VISIBLE) APERTURE 

Figure fr-3. A densitometer. 
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2. From the following list, identity which proceujres 
are required to make readings ot a black-and-white 
sensitonietrie strip on the TD-102 densitometer. 

a. **Click in'' the calibration reference lever. 

b. After a 30-minute warmup, rotate the filter 
selector to the visual position. 

c. Rotate the gold filter trim to the bottom 
position. 

d. Depress the snout and adjust the zero control 
until the meter reads the density indicated on 
the tag, 

e. Place a calibrated sample over the aperture. 

f. Depress the snout lever and record the 
readings. 



680d (690 — for CE feedback reference only). Given a 
process control chart, determine if a process is within 
control limits. 

Now that you have learned how to make pH and 
specific gravity readings, you must be able to use them 
to determine facts about the process. The process control 
chart is an abbreviated graph that visually shows what 
your process is doing. 

A control chart is a progressive line graph used for 
recording and charting data. It consists of two axes and 
three lines (see fig. 6-4). The first, or horizontal, axis 
may be marked off in periods of lines, frequencies, or in 
some other way. The vertical axis is marked off in 
whatever units you may be using in the measurement of 
the sample, h may be gamma, pH, density, or other 
units of measurement. The one line above or below the 
horizontal axis in the process limits. Generally, control 
charts are marked off into days of operation, but any 
time or frequency can be used. 

To learn how control charts are used, let's assume that 
you are keeping records on pH determinations of 
samples taken from a film processing machine. A 
reference point, an average mean or number determined 



to be constant alter a scries of readings, has to Iv 
established. This point is usuiilly found after perl'onninu 
from 5 to 15 tests on a given solution. It is well to wow 
that a manufacturer of chemicals will not tunush you 
with an established reference point because of variables 
found in the photographic process. 

Once you have established a mean point, you may 
construct the chart, using standard graph paper (20 
lines/sq in). Draw a horizontal line on one of the 
accented lines. Label this line your average mean (iive.). 
Then draw two more horizontal lines — one labeled upper 
control limit (UCL) and the other lower control limit 
(LCL). The placement of these i:wo lines on the chart is 
determined by the tolerance limits for your process (i.e., 
specific gravity O.OlO, pH 0.20, and gamma 0. 10), 

Anytime two or more reference points are entered on 
your char a line is drawn between points. If the 
reference points exceed the UCL or the LCL, a new mix 
is indicated. 

Small changes in control plots are normal, but the 
plotted points must remain within tolerance limits. If 
your points plot outside established tolerance limits, 
corrective action should be taken to bring the plots 
within limits. 

Exercises (680d): 
1 . Is the process depicted in figUi c 6-4 in control? 



2. Define UCL and LCL. 



3. When process points are plotted outside the UCL 

and LCL, ~ should be 

taken. 




6*4. Replenish ment 

Through use or just through age, photographic 
solutions lose some of their abilities to perform that they 
had when they were freshly prepared. Physical changes 
take place whether or not the chemicals are actually used 
to priKess photographic materials. 

In this section we discuss the physical changes that 
photographic solutions undergo through use, how to 
detect these changes, and different methods of 
replenishment that can be used. 

681. State tlie principles and procedures related to 
the replenishment of developers. 

Some of the factors that alter the characteristics of 
photographic solutions are: loss of solution through 
solution carryover, oxidation through use or from 
improper storage conditions, chemical reaction through 
processing of sensitized materials, and dilution also 
caused by solution carryover. 

For many labs, the gradual loss of a solution's 
processing abilities is no big problem because 
allowances can be made by increasing processing times 



and the relatively small batches of chemistry can be 
discarded and new chemistry mixed if things gel loo far 
out of hand. However, many large photo labs use large 
volumes of solutions, especially in machine processors 
where "dumping" of the chemicals (when they no 
longer meet standards of processing) would be highly 
impractical as well as expensive. Here, replenishment of 
solutions to revive them and make them work properly is 
very important. Chemistry replenishment is economical 
:;nd also saves the time it would take to remix solutions 
each time they were not p)erfomiing properly. 

Effects Resulting From Use of E>evelopers. With 
use, the activity of the developing solution changes. The 
used developer becomes slower in its reaction; and as a 
result, a longer development time is needed to achieve 
the same result. There is an effective loss of film speed 
as the developer deteriorates. The change in the activity 
of the used developing solution is the result of chemical 
changes that take place within the solution. 

Chemical changes in the developer are the result of the 
following: 

• Chemical reaction of the developing solution with 
the silver halides of the emulsion. 

• Action of the air upon the solution (oxidation). 
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• I OSS of solution through, carryover to the iollow- 
ing tank. 

• I)ilutu)n ol the developer (when a predevclop- 
nient hath is iiseil). I he most significant of the chemi- 
cal changes arc those caused by the chemical reaction 
ol the dcNcUiping solution with the silver halidcs and 
the air. 

.N ^ the developing solution reacts with the silver 
halidcs^ metallic silver is formed in the emulsion and 
complex reaction byproducts arc formed in the de- 
\eloping solution. T he most significant of these reac- 
tion hyproihicts arc the bromides and iodides. The 
reason they arc significant is that they have a restrain- 
ing ellect on the developing agent, rhe developer- 
silver-halide reaction tends to cause the pH of the 
developer to drop. 

I he ivaction of the developing solution with the 
surrounding air creates unuseful and unavoidable 
oxidation byproducts. Oxidation of the developing 
solution tends to raise the pH of the developing solu- 
tion. I he reason the pH tends to rise is that sulfonates 
arc lormcd as a result of the oxidation process, and 
these sulfonates are alkaline. 

In addition to the depletion of the developing 
agents, there is a simultaneous depletion of the alkali 
and sulfite. However, the restraining action of the 
iodides aiuf the bromides which accumulate in the 
dcNcloping solution is more significant than the 
reduction of developing agent, alkali, and sulfite. 

l>etection of Developer Deterioration. You can- 
not 'Jetect the degree of exhaustion of the develop- 
ing solution just by measuring its pH. The pH is 
lowered by reaction between the developing agents 
antf the siKcr halidcs, but it is raised by the reaction 
between the developing agents and the air. Nor can 
specific gravity measurement by itself provide you 
with much usclul information about the used develop- 
ing solution. 

You can check the deterioration of the developing 
solution through detailed solution analysis. In such a 
prtKcdurc, you must analy/e the solution for Metol. 
hydrotjuinone, bromide, sullile, and carbonate con- 
tent. I luough this type of analysis, you gel exact in- 
formation about the degree of deterioration. 

If neither pi I measurement nor specif ic gravity 
measurement can give a concrete indication of solu- 
uon tictcrioration. and complete analysis of the 
developing solution is not practical, how can you 
detect deterioration of the developing solution? One 
of the easiest methods lor doing this is to monitor the 
results that arc priKluced by the solution by using 
scnsittimctric methods and using them frequently. 

If you process sensitometric control strips when the 
solution is fresh and while processing, you will beable 
to spot any signif jant changes in the solution. 

If you have serious doubts about the quality of a 
given solution, you can always process a control strip 
by itscM to verity the adequacy of the solution. This 
will avoid possible damage to critical film. 



1 o determine solution pcrlormancc. \ou compare 
the results of characteristic cujacs prcp.ncd horn ilic 
tests made in used solution \\\\h tlic chaiacterisiic 
curves prepared when the solution was I rcsh. C hanges 
in the characteristic curves are normally used as the 
basis for determining when the dc\cloping solution is 
no longer adequate. 

Developer Replenishcr* Not only must the rcplcn- 
isher solution add chemicals that have been used up in 
the processing of sensitized materials but also the re- 
plenishcr must lower ihc concentration of the iodides 
and bromides that have accumulated in the used solu- 
tion. Satisfactory' replenishcr formulas depend upon 
the processing conditions used, the type of solution, 
and the kind of photographic material being proc- 
essed. Storage conditions, frequency ol use of the 
developer, the amount and type ol agitation, oxida- 
tion, how much the sensitized material was exposed, 
and the degree of development also figure into the 
compounding of a satisfactory replenishcr. 

The constituents normally found in the replenishcr 
solution are water, reducing agents (example, metol), 
sodium sulfite, and an alkali (example, sodium 
carbonate). The replenishcr contains no bromide; in 
fact, as previously stated, it is normally designed to 
add a sufficient amount of solution to the existing 
developer to dilute the accumulated bromides and 
iodides to a suitable level. Most developer formulas 
have accompanying replenishcr formulas so that you 
do not have to determine the exact amounts of each of 
the chemicals that are to be added. However, remem- 
ber that an emergency replenishcr solution can usually 
be compounded by mixing a modified solution ol the 
developer itself, omitting the bromide. Solutions 
prepared with such a replenishcr solution cannot be 
expected to maintain the consistency of results that 
you would get if you used a properly compounded 
replenishcr. There will, however, be a significant 
extension of the usclul life ol the developing solution. 

NOTE: There are packaged replcnishcrs which arc 
simple and easy to use and therefore do not call lor 
compounding of a formula. !n fact, man\ Ci^lor 
processing kits come with replcnishcrs. 

Methods of Developer Replenishment. Replenish- 
ment is normally done in one of two ways: 

a. By intermittently adding given amounts ol re- 
plenishcr as specific amounts of material have been 
processed in the solution. Normally, the matui- 
facturcr indicates how many milliliters of •replenishcr 
to add per square foot of processed film. It is there- 
fore necessiuy to keep a running total of how man\ 
sheets or rolls ol film have been processed I hronizfi 
calculation you can determine how man\ rolls o* 
sheets to the square loot. 

This method of replenishment is normalK used \n 
hand processing. The correct procedure is to take out 
an adequate amount of solution from the tank. Then 
you pour in the correct amount of replenishcr. f inally 
you bring the solution up to level with thcold solution 
that you carried out in step one. This prevents the 
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tanks from overflowing, which will happen if you 
simply pour in the replenishment solution. 

b. By continually adding replenisher at a calculated 
rate of flow, when processing is being done contin- 
uously. This is used in machine processing and is 
normally done through a pumping system which is 
controlled by a metering system. 

NOTE: In certain cases the developer solution is 
not replenished, but the processing time is gradually 
increased as more and more sensitized material is 
handled. 

End Point for Developer Replenishment. The 

process of replenishment, even with the application of 
precise analytical procedures, cannot be continued 
indefinitely. At some point the used solution must be 
discarded, and processing must be resumed with fresh 
solution. This is because impurities collect in the used 
developing solution. These impurities are silver 
sludge, calcium sulfite sludge, gelatin, degradation 
products of gelatin, dust, colored oxidation products 
(which tend to stain the gelatin), etc. It should be 
standard practice for your laboratory to dump the 
solution when there is a possibility that the ac- 
cumulated impurities in the used developing solution 
may cause image deterioration. 



Exercises (681): 

1. List four factors that cause the deterioration of a 
developer. 



2. What significant byproducts are formed during 
development? What effect do they have on de- 
veloper performance? 



3. What testing method is probably best suited for 
indicating the changes of a developer solution? 



4. What normal developer ingredient is excluded 
from a developer replenisher? 



5. On what factor is rate of replenishment normally 
based? 



6. When replenishing a tank, why must you first 
remove some of the solution? 



7. When do you reach the end point of replenishment? 



682. State the procedural principles related to replen- 
ishing stop baths. 



The purpose of a stop bath is to neutralize the 
activity of the developer, thereby stopping develop- 
ment. Developers are alkaline solutions and must be 
in an alkaline condition in order for development to 
take place. The pH of a fresh stop bath is the opposite 
of developer pH. Stop baths are acid solutions and 
they neutralize the alkalinity of developers. Stop 
baths must be in an acid condition to work. Through 
use, stop baths eventually lose their development 
stopping capability through the accumulation of 
developer carryover. If a stop bath is periodically 
replenished with an appropriate amount of acid, it 
will continue to work properly. 

Detecting Stop Bath Deterioration. The most com- 
monly ustd stop bath is a solution of acetic acid in 
water. This is a very satisfactory stop bath when 
working at moderate temperatures. There are many 
different stop bath formulations that have additional 
chemicals besides the acetic acid. When processing at 
higher temperatures, stop baths that have hardening 
agents such as chrome alum and sodium sulfate to 
reduce emulsion swelling can be used. 

Physical detection of basic acetic acid stop bath is 
difficult to determine. One indication isa loss of acidic 
odor. Freshly prepared acetic acid stop baths have a 
strong acid odor when fresh and they lose this odor 
when they become exhausted. 

Stop baths that contain chrome alum and sodium 
sulfate are a violet-blue when freshly prepared and 
gradually change to a yellowish-green when they 
become exhausted. 

Another type of stop bath that is easy to detect when 
it is exhausted contains a dye that is invisible at work- 
ing pH and changes the stop bath to a deep purple 
color when the stop bath approaches the exhaustion 
point. 

Stop Bath Replenishment. It is usually not feasible 
to replenish other than basic acetic acid stop baths. 
Replenish by adding an appropriate amount of acetic 
acid to maintain the proper solution level and at the 
same time bring the solution to proper working 
strength. Stop baths can be replenished intermit- 
tently or continuously, depending upon which method 
is the most feasible or convenient. When a slop bath is 
included in a machine process, then continuous re- 
plenishment is most feasible because the machine docs 
not have to be stopped to replenish. When using con- 
tinuous replenishment a few tests of the pH of the stop 
bath per day should be accomplished and the re- 
plenishment rate adjusted accordingly. 
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End point for stop bu.,i replenishment. The end 
point for replenishment of the acid stop bath occurs 
when there is a sufficient accumulation of foreign 
material in the bath to endanger the photographic 
image. Because of the relatively low cost of the stop 
bath, it is wise to change the bath any time you must 
shut down operations to replace the developing solu- 
tion or the fixing solution. Changing the stop bath 
does not increase the shutdown time significantly, and 
it assures you that the stop bath is adequate. 



Exercisej (682): 

1. As a stop bath is used, what takes place to make it 
ineffective? 



2. What visible change takes place as a chrome-alum, 
sodium-sulfate stop bath deteriorates? 



3. What additive is used to replenish an acetic acid 
stop bath? 



4. What is the end point for replenishing an acid stop 
bath? 



5. When would you use continuous stop bath re- 
plenishment? 



683. List and explain the principles and procedures 
related to the replenishment of fixing baths. 



Replenishment of Fixing Baths. You know that fix- 
ing baths tend to wear out. Satisfactory replenishment 
of fixing baths depends upon a great many things 
because of the complexity of the solution and the 
complexity of the changes that it undergoes during 
use. 

Effects resulting from u se of fixing baths. We pre- 
viously covered in general many of the things that take 
place in fixing baths as they are being used; now we 
shall be more specific. 

Carryover is one of the problems encountered. 
Carryover of previous solutions into the fixing bath 
and carryover of the fixing bath into the wash causes 
changes in the fixing bath activity. Carryover of the 
previous solutions into the fixing bath tends to dilute 
the chemical components of the fixing bath; the net 
effect is to increase the clearing time. But, in addition. 
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if the preceding solution is a water bath, there is a sig- 
nificant dilution of the acidity of the fixing bath. On 
the other hand, if the preceding solution is a strongly 
acidic stop bath, the acidity of the fixing bath may be 
raised. The carryover of alkaline developer tends to 
neutralize the acid and to convert the bisulfite in the 
fixing bath to sulfite. 

Carryover of the fixing bath into the wash depletes 
the silver halide solvents of the fixing bath, and this, 
in turn, increases the clearing time. Also, the fixing 
bath acidity is reduced because of the carryover of the 
fixing bath acid into the wash. 

Chemical reaction of the fixing bath with the emul- 
sion is a multifold action: 

• Complex silver compounds called argentothio- 
sulfates are formed. This reaction tends to use up the 
thiosulfate. 

• Neutral salts are formed. In high concentrations 
these salts work as retardants. In low concentrations 
these same neutral salts work as accelerators. 

• Iodide is liberated in the fixing bath. Not only 
does the iodide retard the action of the fixing bath on 
the silver halides, but it also has the effect of depres- 
sing the solubility of the bromide. The net effect is 
retardation of the clearing action. 

• Exhaustion of the fixing bath is accompanied by 
exhaustion of the sulfite. The loss of sulfite is not too 
significant, since the other activities usually bring 
about deterioration of the fixing bath before the sulfite 
is exhausted. 

Deterioration of fixing baths. Deterioration of the 
fixing bath usually comes about in stages. The first 
property of the fixing bath to change significantly is its 
acidity. After the acidity drops below the required 
level, there is a loss of hardening properties. Then 
clearing time increases; the clearing time increase is 
partially due to the exhaustion of the hypo, but 
primarily due to the concentration of the iodide. 
Ultimately complex thiosulfates form in the fixer 
that are insoluble and that cause the image to deterior- 
ate after it has been washed and dried. 

NOTE: When a chrome-alum fixing bath exceeds a 
pH of 6.5, a precipitate of chronium hydroxide forms 
on the surface of the emulsion. 

A good guide to the degree of exhaustion of the 
common potassium-alum fixing bath is provided by 
the use of pH indicator papers, since the change in 
acidity is the first serious change in the fixing bath 
characteristics. 

Methods of Fixing Bath Replenishment. Simply 
adding fixer replenisher to an exhausted fixing bath 
vyill not make it usable. This is because the accumula- 
tion of argentothiosulfates in the exhausted fi\ci will 
continue to retard fixation. These silver compounds 
that are a byproduct of fixation, must be broken down 
to release the silver and allow sodium ann thiosul- 
fate to chemically recombine and restore the fixing 
agent which is sodium thiosulfate. This is done by 
treatment in an electrolytic silver recovery unit. It is 
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important that you recover silver only from com- 
pletely exhausted fixer. A partially exhausted fixer, 
when treated in a silver recovery unit, creates the 
unwanted combination of silver sulfide, which dis- 
colors the fixer and remains in suspension after 
treatment. The presence of ^ er sulfide in a fixer 
will cause prints and negative^ treated in it to stain. 

Once silver recovery has been accomplished, the 
fixer may be replenished. Fixer replenisher contains 
acid to restore the pH of the fixer to normal and 
hardening agents that have become depleted. Remem- 
ber to discard an amount of used fixer so that you will 
have enough room to add the replenisher and bring 
the solution level back up to normal. 

Other Replenishment Additives. Bisulfite in the 
fixing bath can be regenerated by very cautious addi- 
tions of dilute sulfuric acid. This is a very critical 
operation because any excess of acid will cause de- 
composition of the thiosulfate. This type of replen- 
ishment should be done only when you are well aware 
of the complications involved. 

Boric acid is sometimes added to the fixing bath to 
extend its useful life. 

Usually the replenishment of fixing baths (with the 
exception of minor extensions in their life) is not 
considered practical unless a silvery recovery process 
can be used on the solution prior to replenishment. 

End point for fixing hath replenishment. Regard less 
of the replenishment process used, the useful life of 
fixing bath is ultimately limited by the accumulation 
of the iodide in the bath. This is true even of fixing 
baths that have been regenerated through silver re- 
covery and replenished. 

Exercises (683): 

1. List three chemical reactions that take place in a 
fixing bath as it is being used. 



2. What is the first indicator that a fixing bath is 
tecoming exhausted? 



3. Before a fixing bath can be replenished, what pro- 
cedure must be done? 



4. The accumulation of what chemical in the fixer 
determines the end point of fixing bath replenish- 
ment? 



5. How is bisulfite regenerated in a fixing bath? 



6-5. Storage and Preservation of Sensitized Materials 
and Photographic Chemistry. 
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Photographic laboratories always have a generous 
supply of film, photographic paper, and chemistry on 
hand to meet daily mission requirements. Up to a six 
months supply is usually stored in the photo lab. For 
an average lab, this amounts to quite a lot of materials. 
To insure that these materials will be usable when they 
are needed, they must be stored properly. 

In this section we discuss the necessity of properly 
storing sensitized materials and chemistry, where they 
should be stored, and under what conditions. 



684. Specify adverse conditions for storage of sen- 
sitized materials and photographic chemistry. 



Improper storage techniques and conditions will 
affect the way photographic materials perform when 
you try to use them. There are three factors that 
cause problems in storage. They are: heat, light, and 
moisture. Let's look at the ways these environmental 
factors can harm photographic materials. 

Heat. Photographic materials must be protected 
from excessive heat during storage. Prolonged ex- 
posure to high temperatures causes film fogging and a 
change in film speed. Excessive heat causes physical 
changes to chemistry which affects performance. A 
combination of heat and air will cause dry chemicals 
to oxidize and discolor and chemical solutions to 
evaporate and otherwise break down so that they 
become unusable. Containers of strong acids or 
alkalies may burst if stored under high heat condi- 
tions. 

Light. You already know how light affects sensi- 
tized materials. When you take a photograph, you are 
making a controlled exposure. The problem that we 
have with light is that it can make an uncontrolled 
exposure, causing film fogging if the material is not 
adequately protected. This can happen either before or 
after you take an exposure, and it makes no difference 
because your negatives end up ruined either way. 

Keep sensitized materials in their light-proof boxes 
or containers until you need to load film holders or 
cameras and protect loaded film holders and cameras 
from intense light while waiting to use them. 

Just as with heat, light can affect photographic 
chemistry. Direct sunlight creates a lot of heat and 
harmful rays that tend to decompose photographic 
chemistry. Because of the effects of light, many of the 
glass containers used to hold chemicals are dark amber 
to reduce the effects of light on chemicals. This cer- 
tainly helps, but try to avoid excesses of light and heat 
by storing bottles of chemicals and chemical solutions 
in cool, indirectly lit areas. 

Moisture. When we talk about moisture, we are 
most concerned with the effects of too little or too 
much relative humidity where photographic materials 
are stored. Low humidity causes film to become brit- 
tle, emulsion cracking, and static electricity that fogs 
film and also attracts dust. 
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Exercises (684): 

I. What change can occur to film stored under exces- 
sive heat? 



2. What can happen to containers of strong acids or 
alkalies that are exposed to prolonged periods of 
excessive heat? 



3. How does too little humidity affect photographic 
materials? 



4. What color of glass containers should be used to 
protect photographic chemicals from the harmful 
effects of light? 



685. List the requirements for and advantages of the 
different storage methods for sensitized material. 



Since sensitized materials are susceptible to heat, 
light, and moisture, any method that you choose for 
storage must protect against these three factors. Let's 
talk about the three storage methods. 

Freezing. Since heat is detrimental, a lack of it will 
slow down deterioration. By keeping sensitized 
materials frozen, you can practically eliminate any 
deterioration of the material. The Air Force buys 
large quantities of photographic sensitized materials 
and stores them in large freezers at supply depots and 
individual bases where they are used. A temperature of 
0^ to -10^ F. (-18^ to -2T C.) keeps sensitized 
materials from deteriorating indefinitely. 

Refrigeration. This is the type of medium term 
storage that most photo labs use. It is temporary 
storage because materials should not be stored under 
refrigeration longer than six months without possible 
deterioration. A refrigeration unit used to store 
sensitized materials must be capable of maintaining a 
temperature of 50*" F. (10*^ C.) or lower. 

Storage at Room Temperature. This is the least 
desirable method of storing film and paperand should 
never be used to store large quantities of materials. 
However, you will need to use it to store enough 
materials for daily mission requirements. When 
storing sensitized materials at room temperatures, 
avoid temperatures above 75° F (24*^ C). 

Humidity For Storage, Regardless of the method 
you choose to store sensitized materials, the storage 
area must maintain a relatively humidity that causes 
no harm to the materials that you are storing. The 
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ideal relative humidity for storage and also the labora- 
tory environment is 50 percent. Refrigerators or 
freezers used for storage should be capable of main- 
taining humidity between 40 and 50 percent. 

Your method of storage depends upon what you 
have available to use and how long you must store the 
material. Most photo labs do not have frce/er facili- 
ties. This is unimportant since you should have a ma.x- 
imum of only six months worth of supplies on hand. 
For short term storage, store at room temperature, 
only enough materials that will rMow you to do your 
job for the next few days. 

After taking sensitized materials out of cold storage, 
they must be warmed up to room temperature before 
they can be unwrapped and used. It may take up to 
eight hours to bring items up to room temperature, 
depending on whether they are frozen or refrigerated. 
Never unpackage sensitized materials until they are up 
to room temperature. Most materials are protected by 
a moisture-proof inner wrapper. If you open the 
wrapper while the material is still cold, condensation 
will form on the material and possibly do damage. By 
leaving the material wrapped up, any condensation 
that forms will form on the packaging materia I and not 
on the sensitized material itself. 



Exercises (685): 

1. What are three methods that can be used to store 
film? 



2. What method of sensitized material storage is least 
desirable? 



3. How can you avoid condensation on sensitized 
materials after removing them from cold storage? 



4. At what maximum temperature should a refrig- 
erator used to store sensitized materials be set? 



5. What is the ideal relative humidity for a sensitized 
material storage area? 



6. How long can sensitized materials be safely stored 
under refrigeration? 



7. What type of cold storage is most often found in 
base photo labs? 
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686. Specify proper storage conditions for photo- 
graphic chemistry. 

Photographic chemicals and chemical solutions 
must be provided a storage area within the photo lab 
that is physically apart from where sensitized n^aterials 
are stored. This greatly reduces the possibility of 
deterioration of sensitized materials from exposure 
to chemical vapors and dust. 

The environment for storing chemicals should be a 
cool, dry room because most chemicals deteriorate 
from exposure to air, moisture, or excessive heat. 

Some chemicals such as mercuric chloride are very 
hazardous and should be stored in a locked cabinet to 
prevent their being handled by inexperienced or un- 
knowledgeable personnel. When deciding where to 
store hazardous chemicals, make sure that you don't 
store chemicals together that are hazardous when 
combined. There is always a danger of breakage 
during storage, and such chemicals as sulfuric acid 
and potassium ferrocyanide, when combined, produce 
lethal cyanide gas. Provide separate locked cabinets 
for these items. Such chemicals should also be stored 
on the lower shelves in these cabinets to further 
reduce the chances of accidental breakage. As a 
general rule, store heavy items such as large bags of 
fixer, glass containers, and hazardous chemicals on 
lower shelves and lighter, unbreakable, or less hazard- 
ous chemicals on the higher shelves. 

The storing of processing solutions presents 
numerous problems, most of which are directly at- 
tributable to the chemicals they contain. For example, 
most stock developer solutions have good keeping 
qualities when stored in full, tightly stoppered 
bottles. When storing solutions in bottles, it is 
important that you always fill the bottle completely, 
displacing all the air in the bottle to prevent oxida- 
tion. Developers stored in tanks should be covered 
by a floating lid. 



Fixing baths have good keeping properties and can 
be stored in tanks as long as you use dust co\ ers over 
the tanks to prevent contamination. Always store cor- 
rosive solutions such as acids, [)leaches, and stop baths 
in acid-resistant containers. Glass or crockery con- 
tainers with rubber or glass stoppers are suitable for 
this purpose. 

Finally, always make sure that every container used 
to store chemicals and chemical solutions is properly 
labeled with the contents of the container. Hazardous 
chemicals should be identified with approved warning 
symbols. 



Exercise (686): 

I. Complete the following statements about storage 
of photographic chemistry: 

a. Chemicals deterioriate when exposed to , 

, and . 



b. A combination of sulfuric acid and potassium 
ferrocyanide produces lethal gas. 



c. Heavy or hazardous items should be stored on 
shelves. 



d. Acids a nd bleaches should be stored in 
containers. 



e. Air causes chemical solutions to 
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ANSWERS FOR EXERCISES 



Reference 

000 - 1. a. 



C HAIMliK I 



I'hc developer produces a silver image by reducing ex- 
posed silver lialides to black metallic silver, 
riie stop bath stops the action of the developer, 
riic fi.\er makes the image permanent by dissolving 
the unexposed and undeveloped silver halides. 
The hypo clearing bath raises the pH ot the fixer with- 
in the emulsion which causes the byproducts to wash 
out Taster. 



601 - !, I'ormula and proprietary. 

601 - 2. Packaged chemicals arc easy to store, handle, and mix; 
and they provide consistent quality. 

601 - 3, Follow directions. 

oOl - 4. In a well-lighted and ventilated room. 

602 - I. Bulk chemicals permit you to prepare solutions you 

rarely use or thoi-c which are WJI available in packaged 
form. You will therefore he able to meet special mission 
requirements you would othenvise be unable to meet. 
602 - 2. USANSI Photo Grade. 

tV)2 - 3. reehnical grade chemicals can be used after they have 
been thoroughly tested and found to be satisfactory, 

602 - 4. Bulk chemicals should be stored in dark stoppered bot- 
ties or jars that are shelved in a cool, dry place away from 
sensitized materials. All containers should be properly 
la bled. 

602 - 5. ro take advantage of bulk chemicals, you need a prop- 
erly stocked chemical mix section. An accurate balance, 
graduates, thermometer, and stirring rods are a few of the 
basic items that are required. 

602 - 6. Acid should always be slowly added to the water. If water 

is added to an acid, tremendous heat can be generated, 
boiling and splattering may result, and you may suffer 
serious burns. 

603 -1. 50. 

60:. - 2 Valve B. 

603 - 3. Air. 

603 -4. Open. 

603 - 5. Keeirculating. 

604 - I. Following directions is necessary to insure proper quality 

and safety. 

604 - 2. Water; temperature. 

604 - 3. Ingredient; water. 

604 - 4. Quick reference; backup source of information. 

605 - I. Mix 25 grams of hydroquinonc into 100 ce of water. 
605 - 2. Mix onj part D-72 with 3 parts of water. All parts must 

be measured with the same weighing .system (e.g.. 

ounces). 
605 - 3. 20^^ C. 
605 - 4. 122° F. 
605 - 5. 20 percent. 



606 - 1. 
606 - 2. 

(m - 3. 



606 - 4. 



606 - 5. 



Meli ic- 01 avoirdupois. 

The smaller the quantity to be weighted, the greater must 
be the accuracy of the balance. , - 

a. Sliding; individual. -f^ SKccf O^T OT 

b. Paper. ' -pa^f^r. 

c. Trimming. ' ^ 

d. Left-handed. <^ . rTu^^2.^^ O 

e. Right-handed. ^ -fornep^- 

That the material is inert to the chemicals lhat vvill be 

measured. 

2.5. 



607 - 1. a; c. 

608 - 1. An ammonium thiosulfate fixing bath is exhausted pri- 

marily by dilution. Silver recovery, therefore, does not 
extend its life. A sodium thiosulfate fixer is sensitive to 
silver buildup; therefore, silver recovery does extend its 
life. 

608 - 2. Electrolytic silver recovery allows reuse of fixer. 
608 - 3. Low volume photo labs that generate less than 30 gallons 
of used fixer per 8-hour day. 

608 -4. Chemical precipitation requires special facilities and 

manpower requirements. It also generates noxious 
imes. 

609 - I. Incineration; emulsion stripping. 



610 - I. 



a. Heavy. 

b. Locked. 

c. Lelt in place. 

d. Heating. 

e. Hands; dry. 

f. Water; mix; transfer. 

g. Oxidation; contamination. 



CHAPTER 2 



611-1 
611-2 

611 - 3 
611-4 

612 - I 

612 - 2 

613 - I. 
613 - 2. 



An acceptable negative is one that retains the tone values 
and contrast of the scene. 

Grain size is most noticeable when enlargements are 
made from small negatives. 

As you enlarge the image of a small negative you also en- 
large the grain, 
a; b; d. 

In tanks using hangers. 
Spiral reels and tanks. 

To transmit the maximum amount of light that am be 
used safely without damage to the sensitized materials 
being handled. 

a. (3). 

b. (I). 
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M - 3. 

614 - I. 
614 - 2. 
614 - 3. 

614 - 4. 

615 - 1. 



615 - 2. 

615 - 3. 

616 - 1. 
616 - 2. 
616 - 3. 
616-4. 
616 - 5. 

616 - 6. 

617 - 1. 



617 - 2. 
617 - 3. 

617 - 4. 

618 - 1. 
618 - 2. 



619 - I 
619 - 2 
619 - 3 
619 - 4 

619 - 5 

620 " I . 



620 - 2. 

621 - 1. 
62 1 - 2. 
62 1 - 3. 

621 - 4. 

621 - 5. 

621 - 6. 

622 - I. 
622 - 2. 



c. (2). 
i\. (4). 

If yoi! use too bright a bulb, it may damage Uie sate-light 
tiller and may tog the materials. 

l ank and hanger proeessing gives more e\en proeessing 
and makes the solutions last longer. 
A film hanger is a channeled frame .suspended below a 
bar. The film fits in the channels. 

.All hangers should be lowered into the solution simultan- 
eously. This ensures unitorm agitation and e\ en develop- 
ment. 

.Agitation involves these steps: lower the hanger into the 
solution: raise them straight out: turn them approxi- 
mately 90"; lower them into the solution. 

l oo little tension will not allow the film to get into ihe 
spiral reel, l oo much tension will cause thelilni to jam 
and buckle, overlapping in the grooscs. 

Iliis will allow more escn desclopment. 
Put a f ilm clip at the end of the roll. 

lime; temperature. 

Useless. 

20(68^" I-.). 

Softening. 

Inspection. 

Reticulation. 

The purpose of agitation is to cause a more rapid ex- 
change of the Used solution absorbed into the gelatin and 
the Iresh solution from outside the gelatin. 
An underdeveloped negative -a negative that lacks a 
good tonal scale, detail, and contrast. 
By stacking them, emulsion side up. in the tray and ro- 
tating them from the bottom to the top. 
The basic difference is that tray agitation requires con- 
tinuous agitation whereas tank agitation is intermittent. 

A black-and-white positisc can be made by eontacting 
the original negative with copy film and then processing 
the film in the normal manner, following the directions 
for the specific type of film. 

I'o prevent buckling of the film .vhen the film is subjected 
to the heat of the projector. 

Stain. 
TraN'. 

Amount; How rapidly. 

Three. 

Iwenty. 

Wetting agents cause water to run off of the film esenly. 
I his promotes even drying and reduces the chances of 
water spots forming. 

Bathe the film in the wetting agent tor 2 minutes. [)rain 
the film, sponge it off. and hang the fih.i to dry. 

Attach metal clips at rhc fre-. end. 

Set the heat thermostat at ••s lowest setting. 

Dust can somctimts beh'-asL^d olf. You may haw to re- 

wash the film and it to dr>' again. 

Film dr>'ing ra'.c is controlled by tiie 'mount of heat. 

humidity, and air circulation. 

H.xcessive hc^t will curl tK'.' film 

Water spots l re serious because they ( ar.not be r ^moN cd. 



623 - I. 



'Hie purpose of 0|:Mquing is t) . liminat^ 
areas in the n;rgati\e. 

a. White. 

b. Base. 

c. Water soluble opaque. 

d. .Sodium sulfite. 



623 - 2. 



624 - I. 
624 - 2. 
624 - 3. 
624 - 4. 

624 - 5. 

625 - I. 
625 - 2. 
625 - 3. 
625 - 4. 



626 - 1 . 
626 - 2 
626 - 3. 

626 - 4. 



627 - I. 
627 - 2. 

627 - 3. 

627 - 4. 

627 - 5. 



628 - I . 

628 - 2. 



628 - 3. 
628 - 4. 
628 - 5. 



629 - I. 
629 - 2. 



629 - 3. 



clear • pots or 629 - 4. 



^'ou should ha\e listed anv ti\e of the following- 
( 1) i-ocus 

(2) l:\posMre 

(3) Detects 

(4) Contrast 

(5) drain 

(6) Ideniits' 

(7) Pleasing 
Ilie ultimate 
pleasing. 



actor to consider is the fin:il print must be 



AI-K 95 4. 

Letter on the widest clear marein. 
307c. 

It can be washed off if sou make i\ mistake. 
C otton glo\es help present f ingerprmis. 

Moisture, light, and heat. 

From 25 to 50 percent. 

High humidity promotes tiingus growth. 

A duplicate negatise should be made if a particular nega- 

ti\e will recei\e excessive handling. 

Moating lids prevent oxidation. 
Rinse processing reels with running water. 
Use water and a nonabrasive pad or sponge to clean 
stainless steel. Do not use abrasives. 
Ihe air filter is beneath the lloor panel of the drying 
cabinet. 



CHAPTER 3 

A definite routine results in less waste, is not as tiring, and 
is also safer. 

A temperature of 70° F.(2r C.) provides a comfortable 
working environment and is an aid in maintaining proper 
solution temperatures. 

The two types area clock and an interval timer. I he clock 
is used to time the processing steps. The interval timer is 
used to control print exposure. 

You need two sets in order to prevent contamination. 
One is used in the deseloper and to transfer the print to 
the stop bath. Ihe second set can handle the print 
through the remaining steps. 

C leanliness saves time and materials. A common cause of 
poor-quality darkroom production is a lack of cleanli- 
ness. 

b.. e.. g. 

I hat the mixing container is cleaned and that it is made of 
material that will not react with the chemicals to be 
mixed. 

Follow the manufacturer's directions. 
It is a good idea to wear rubber gloves and a face mask. 
Splashing of :he solution and the introduction of air into 
the solution. 

Constant agitation, because they are in a tray. 
Place the print into the developer emulsion up or down. 
However, make sure you get the print wet evenl\' and 
quickly. 

You need to base your timer start as the sheet is going 
into the solution. You also need to provide for a 10- 
sccond drain timeat thecnd. Thus, if you have a 2-minutc 
processing time, you should continuously agitate for I 
minute and 50 seconds and then drain the print for 10 
seconds before p»uting the print into the stop bath. 
Agitate the sheets of paper by rotating them f rom bot- 
tom to top through the stack. As you bring the bottom 
print up. put it emulsion side down on the top of the 
stack. The next time you go through the stack, put the 
prints emulsion side up. Continue this procedure through 
the development time. 



116 



3G6 



ERIC 



. I. 

- 2. 



- .V 
6.^0 - 4. 



631 - I. 



631 - 



632 . I. 



632 - 2. 



632 ^ 

632 • 4 

6V^ - I. 

634 > I 

634 - 2. 
634 - 3. 



635 - I. 
635 • 2. 

6^(> - I 



(^M^ 2. 

636 ' 3. 



637 . I 
637 . 2. 



63H - I . 
63S - 2. 
63S - 3 
63X - 4. 
6^S - 5. 
63s - (^. 
6 \H . 7. 

63*) - I 



It stops the licvclopment without allowing dcvclopiT«nt 
to continue beyond the proper time. 

Hie main advantage Ls that an acid stop bath reacts chem- 
ically with the developer solution remaining on the print. 

This chemical reaction stops the action of the developer. 
A water stop bath only dilutes the action of the developer; 
It does not stop it. 
Normally. fri>m 15 to 30 seconds. 

lo prevent excessive swelling or softening of the emul- 
sion. ( This IS particularly important when you are r roces- 
sitig at high Icmperalurcs.) 

l"hc advantage of resin-coated paper is that it can be fixed 
in 2 minutes, a period of time considerably shorter than 
that necessary for other types of paper. 

As the solution temperature rises, the processing time is 
reduced to achieve the same degree of development. Con- 
versely, as the tcmpcraluje decreases, the processing time 
increases to achieve the same degree of development. 
Use a thermometer tocheck the temperatures and a water 
mixing valve to get the water for mixing the solutions lo 
the right temperature. 

A nuinhcr of oxidation and chemical byproducts are 
formed as the developer changes the exposed halides to 
black metallic silver. 

Mottle is streaky development. It is caused by a lack of 
agitation during development of the print. The defect oc- 
curs because the diffusion of fresh developer and reaction 
byproducts from within the emulsion takes the path of 
convection currents. I'hesc currents form random pat- 
terns that cause uneven development. 
All bells iirc tiny huhhk'S in the des eUiping solutit>n. I hey 
can I hn^ to the paper emulsion, causing clear spots to 
occur on the prints hecause there was not full develop- 
ment. 

I ray: prints. 



I Soil; 3 Moderately high contrast: 5 Very high 

ct>ntrast. 

Number 2. 

H> m.nclung the contrast ol the ncgaiise to the proper 
giailc ol p.ipcr 

HUic-MoIci and yelU>u -green 
C't^lorcd lillers. 

.1 Niinihcr 2 dn no lilier) 
b Nuniher 4. 
c Nuinhcr I 

I lotn luimher I (li^ht yelU>u ) to numher 4 (dark 
magenta), uith intersals ol 1 2. 

Ik-cause \aruihlc-ei>nlrast paper is sensiti\e to green, 
using this velU>u -green filter would cause fogging. 

I he liinsli :nid te.xlure ol the paper. 

I he paper's surface controls the amount of light that is 
re Meet ed lrt>m the print. thereh>' transmitting or ob- 
scuring detail. It is. thereft>re. important to match the sur- 
hue lo the t\ pe ol image you wish to convev. 



c. 

a. 

b. 

a 

c 

b 

.1 



l<»nc IS I he oNcrall color ol the image produced hy the 
p.iper Some papers produce a warm tone, uhile others 
ate nuich ciilder. 



639 - 2. 
639 - 3. 

639 - 4. 

639 - 5. 

640 - I, 



640 ■ 2. 
640 - 3. 

640 - 4. 



641 . I. 
641-2. 
641 - 3, 
641 - 4. 

641 - 5. 

642 - I. 



642 - 2. 



642 - 3. 
642 - 4. 



643 - I 
643 - 2 
643 - 3 
643 - 4 
643 - 5 
643 - 6 

643 - 7 

644 - I 
644 - 2 
644 - 3 
644 - 4 

644 - 5 

645 -1. 



645 - 2. 



645 



645 
645 
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Print contrast is the diMerence hetween the highlights and 
the shadows of the print image. I he greater the dif- 
ference, the higher the contrast. 

The final appearance of the print will depend as much on 
the type of paper that is selected, the choice of developer, 
your exposure and contrast control techniques as on the 
quality of the original image. 

The inherent contrast of the negative, the choice o\ 
graded paper or variahle contrast filter, and sour de- 
veloper. 

Mission requirements are the reason why y<ni are pro- 
ducing the print. Ihe requirements of the mission will 
influence the choice of paper and your printing tech- 
niques. If your product does not meet mission require- 
ments, you have not been successful. 

a. 4. 

b. I. 

c. 4. 

d. 3. 

e. I. 

Roll-type fillers. 

The filters should be clean and in good order. If a filler 
fades with age. it must be replaced. 
Argon lighting is very rich in hlue and. therefore, doesn't 
have the green spectral quality necessary for sariahle- 
contrast paper. 

Platen. 

Individual lamps 

9.5. 

I-ilter. 

Oillusion. 

Ihe negative and the paper should be placed ennilsnM> lo 
emulsion, with the negati\e laid emulsion side upon the 
contac. printer glass. 

E.xamine the paper carefully, the paper will hasc a slight 
curl toward the emulsion, and the emulsion side wilfre- 
flect more light. 

The sizes of the images should be the same. 

By contact printing strips of roll film negatives or a 

couple of cut film negatives on an K .\ 10 sheet of paper 

lx'ns-ti>-negati\ e. 
Diameters. 

Pustless: glass-sandw tch 

[diagonal. 

Smaller. 

C\>ndcnser. 

Diffusion. 

KX). 
4.\5. 

Hmulsum. 

l.i>ekiiig: projector head 
Raise 

Dusi and lint v\ ill cause the projection light lo he dt Mused, 
causing white spots lo appear on the print. Dust and lint 
can be hrushed. wiped, ot blown o\(. In nuue difficult 
cases, the negative may need to be cleaned wiih alcohol or 
negaiixe cleaner. 

I he negative and the paper shoulii lace emulsion ti^ emul- 
sion. 

The image si/c is controlled hy the distance from the lens- 
to the paper. I his can be changed hy raising or U^wering 
the printer head. As the di*^tanee increases, the image si/e 
increases. 

Hori/onial and vertical 

In projection printing. \ou ha\c control over ihe image 
si/e. and you ean easily change the format. I his nexihiliiy 
IS not available in contact printing. 

79 
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BEST COPY AVAILABLE 



M6 - 
<>46 - 
<>4<> - 



M7 - I . 



648-1. 



MH - 2. 



MH - .V 



648 - 4. 



649-1. 



649 
649 



649 - 5, 



649 
649 



650 
650 
650 
650 
650 

651 
651 
651 
651 
651 



- I. 

- 2. 

- .V 

- 4. 

- 5. 

I 

2 

4 

5 



652 - I 



652 
652 

652 

653 
653 
653 
653 



- 3. 

- 4. 

1. 

2 

3. 
4. 



Negative; paper. 
Opaque leader material. 

The type with a fixed frame, and the type with adjustable 
masking strips. 

C*ut the frisket to the pntper size. Hold the frisket so you can 
read it and then place tape on the back side of it. Place the 
I'riskel onio the ea.sel frame. Check to see if it is straight and 
tlat and that no tape is showing in the image area. 

Test .strips arc used to calculate printing exposure and to 
determine the correct paper grade or variable-contrast filter 
to use. 

Test strips are eironomicai because several can be cut from 
one sheet of print paper. This procedure is far cheaper than 
making tests on full sheets of paper. 

Inspect the highlight areas of the lesi strip carefully. The 
highlights should be slightly darker than unexposed paper 
and have some detail. 

Carefully examine the shadow area of the test strip that has 
the correct highlight exposure. If the shadow area of this test 
is too light, the paper does not have sufficient contrast. If 
the shaditw area is too dark, the paper has too much 
contrast. 

The purp<>.sc of dodging is to reduce density in a particular 
area of a print. 

By tuniing off individual printing lights. 
To add density in a local area of a print. 
To bum-in during projection printing, you first make your 
basic overall exposure. You then make your additional 
exposure, using a piece of cardboard with a hole in it. The 
hole will pass the light to the area that needs additional 
exposure while holding back light in those areas that don*t 
need any more. 

If you do not move your dodging or buming-in tool during 
exposure, an outline of the tool will be ''printed** on the 
paper. 

Flashing is the deliberate fogging of a print to darken 

specific parts of the print and to obscure detail. 

Remove the negative from the carrier, leaving the carrier in 

the enlarger. Hold a piece of cardboard (dull both sides) 

about 3 to 4 inches under lens. Turn the enlarger on while 

moving the cardboard back and forth rapidly during the 

exposure. 

The horizon line should be level and should not divide the 
picture in half. 

Live subjects should be looking into the picture, not out of 
il. 

As cropping guides, which you can use to determine the 
bcsl picture crop. 

When you are projection printing and need to have a bigger 
image size. 

Tlie subject. (Tall, ihin subjects are best shown vertically, 
while broad subjects appear better horizontally.) 

Small. 

lipward. 

Small. 

Large. 

Two. 

Hirst you contact the original with a sheet of copy film to 
prixiuce a pi>sitive. With the positive, you can then produce 
as many duplicate negatives as you need. 
In projection printing, you can produce a master that is 
cropped, dodged, and burned in. 

The limited selection of film sizes and more involved 

priKessing. 

High contrast. 

lind. 

f-ront. 

r.ight. 

Moisture; light; heat; chemical fumes; careless handling. 



653 - 5. 70^*?. (2r C). 

654 - 1 . You should have included three of the following: 

( 1 ) Cleanliness. 

(2) Operation of bulbs. 

(3) Operation of switches. 

(4) Proper grounding. 

(5) Cracked, leaky platen. 

654 - 2. Check negative carriers for square comers, scratches, and 
burrs. Glass carriers need to be checked for broken and 
scratched. 

654 - 3. Keep timers clean and position them where water and 

chemicals cannot be splashed onto them. 

CHAPTER 4 

655 - 1 . The seven factors are ( I) the proper fixing of the pnnt. {2) 

temperature of the water. (3) type and weight of the paper, 
(4) method of washing. (5) rate of water exchange. (6) 
amount of agitation, and (7) use of a hypo clearing agent. 

655 - 2. It will become discolored. 

655 - 3. Every 5 minutes. 

655 - 4. The higher »he water temperature, the raster the chemicals 
arc diffused. Therefore, if you wash the prints in 75^* P 
water, your washing time will be less than if you used 
colder water. 

655 - 5. I>ouble-weight paper is thicker and absorbs more 
chemicals. Therefore, it takes longer to wash double- 
weight paper. 



656 - 
656 - 
656 - 
656 - 

656 - 

657 ■ 
657 - 
657 • 
657 - 
657 - 
657 • 
657 - 
657 • 

657 • 

658 • 
658 
658 
658 
658 
658 
658 
658 
658 
658 
658 
658 



1. True. 

2. False. 

3. False. 

4. True. 

5. False. 



1. Paper base. 

2. Glycerin; 10. 

3. Stretching; shrinking. 

4. Ferrotype tin (plate). 

5. Curl. 

6. Softening bath. 

7. Crack. 

8. Mosaics (maps). 

9. Plumming. 

1. Down. 

2. Up. 

3. Faster. 

4. Desired temperature sening. 

5. Water. 

- 6. Binding. 

• 7. Heater. 

■ 8. Temperature; humidity. 

• 9. 24. 

■ 10. Safety thermostat; heaters. 

- 11. Opening; closing. 

■ 12. Dry; flat. 

659 - 1. The cardstock's color, size, texture, and weight should 
enhance the print image to be mounted. 

659 - 2 . The five steps are: ( 1 ) place the print on the upper left comer 
of the mount; (2) divide the distance on the right-hand side 
and draw a fine vertical line down the mount; (3) divide the 
distance from the bottom of the print to the bottom of the 
mount in half and draw a fine horizontal line across the 
mount; (4) draw a fine diagonal line from the bottom left 
edge of the print to the point where the horizontal line drawn 
in step 3 ends on the right-hand side of the board; and (5) 
mount the print with the right side along the vertical line 
drawn in step 2 and with the lower right comer touching the 
point formed by the intersection of the line drawn in step 2 
and the diagonal line drawn in step 4. 

659 - 3. Wet mounting may not prixiurc a p>ennanent mount and 
may also cause stains and smears. 
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66() - 4. 



661 
661 
6f>l 



662 
662 
662 
662 
f>62 



ll is ;i clean. sin>plc. cfficicnl priKcss that results in a bt^nd 
ihiK is nomialiy permanent. 

That the set temperature has been reached. 
2\S'^'r. (||4°C.). 

Place the unlrimmcd print face down on a table and put a 
piece ol dry mounting tissue, slightly larger than the print, 
on t«>p ol It. Tack the dry mounting tissue to the print by 
drawmg the beveled edge of the tacking iron across the 
tissue at several ptnnts. With the mounting tissue secure, 
turn the print face up and trim it to its fmal size. Then tack 
the print to the mounting board, and you are ready for the 
press. 

The right amount of heat insures good results. Too litUe heat 
and there will not be adequate fusion. Too much heat and 
the adhesive will be absorbed. In either case, you will not 
hiive a permanent btmd. 

AI R 95-4. 
Ii>k stamping. 

RC paper will not ab:.orb the ink. Therefore, you must use 
mk that will dry quickly enough to prevent running and 
.smearing. 

Daily. 

Lines indicate the drum is scratched. 

PiK'k marks. 

Open the sliding cover. 

Use a Cover sheet whil? mountinf nrints. 



663 - I. 



a. Light. 

b. White; ultraviolet; infrared 

c. 4()0;700. 

d. Adaptability. 

e. Magenta. 

r. Absorption; reflection. 

g. Metals. 

h. l.ight'wave interference. 

i. (dispersion. 
J. I'luorcsoent, 
k. Saturation. 
I. Primary. 

664 -1. Three. 

b Yellow. 

c. Magenta: vellow; eyan. 

ll. Blue. 

665 - I . a. One; two. 

b. Blue. 

c. Cireen;blue, 
ll. No. 

c. Magenta; yellow. 

(>66 - I. a. Three. 

b. Cireen. 

c. Yellow; top; middle. 

d. Panchromatic; red. 
c. Top; middle. 

f. Red. 

g. Blue. 

h. Red. 

i. Red. 
j. .^4(K). 



f><>7 - I . 

667 - 2. 
667 - 3. 

(>67 - 4. 

66X - I. 

66X - 2. 



The relative humidity should be maintained between 40 and 
50 percent. 

The temperature should be between 0° F. and — i 10° F. 
Improper storage will result in loss of film speed and color 
balance. 

No. riliii stored near chemicals is likely to be damaged by 
chemical vapors. 

The exposure latitude of reversal film is 1/2 under to 1/2 
over. 

The contrast ratio should be maintained at 3: 1 . 



668 - .V 

668 - 4. 
669-1. 



to use 



670 - I 

671 - 1 
671 - 2 
671 - 3 
671-4 



672 
672 



672 - 3. 
672 - 4. 

672 - 5. 

672 - 6. 



673 - I. 
673 - 2. 
673 - 3. 
673 - 4. 

673 - 5. 

674 - I . 
674 - 2. 
674 - 3. 
674 - 4. 
674 - 5. 
674 - 6. 
674 - 7. 

674 - 8. 

675 - I . 
675 - 2. 

675 - 3. 

676 - 1 . 
676 - 2. 



676 - 3. 



677 - I 
677 - 2 
677 - 3 
677 - 4 
677 - 5 
677 - 6 



678 - I . 



678 



678 



One way to reduce a scene's Contrast is 
supplementary lighting 
Underexpt>sure w ill result in heavy dye densities. 

a. 80 A. 

b. 8IA. 

c. FLD. 

d. CC30R. 

e. 81A. 

f. 80C. 

g. 82 A. 

b;c;f;g;h;i;j;l. 

Two stops overexposure. 

Underneath. 

4 times (400%). 

The filtration is determined by trial and error. 

The first developer priHiuces a black metallic silver image. 
You must place the film in the conditioner before it is 
bleached. The conditioner makes the metallic silver ready to 
be bleached. 
Color developer. 

The stabilizer improves dye stability and contains a wetting 
agent which promotes even drying. 

The reversal bath chemically exposes the silver haltdes that 
were not ex|X)sed in the camera. 

Tlie fixer converts the silver halides into soluble silver 
complexes, most of which are retained in the fix. 

Liquid concentrate. 
1 gallon (3. 79L). 
Contamination. 
One week. 
Oxidation. 

First developer 

After the reversal bath. 

Small daylight tanks. 

Manual. 

Gaseous burst. 

Rap the hangers or reels against the lank. 
Bleach. 

Manual or gasCous burst. 
68° to 140° F. (20° to 60° C). 

Use a soft sponge to make one pass on each side of the film. 
Excessive drying tempcratur:- will cause the film to curl. 

Glass mounts are durable, offer good protection, and can be 

made waterproof by using waterfjroof tape. 

Glass mounts are time consuming to use. costly, some are 

too thick for projectors, and Newton rings can be a 

problem. 

Glassless mounts are cheap, adaptable, have no glass 
breakage, no Newton rings, and are easier to use. The 
disadvantage is loss of projection. 

False. 
True. 
False. 
False. 
False. 
False. 

CHAPTliR6 

If you clean camera equipment in the loading room, dust 
may be stirred up and then settle back onto the film and 
equipment. The loading riH>m needs to be kept as dusC-free 
as pt>ssible. so yoi« should not clean your equipment there. 
The dry side of a lab is always dry. Wet solutions should 
never be placed on the dry side. 

Down-loaded film should be given the same protection as 
unexposed film. Store it in a clean, light-tight box. 
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f)7K 



6K() - 2. 

6K()a - I 
6K()a - 2 



6K()b - I , 
6K0b - 2, 
6K()b - 



6K()b - 4 

6K(k' - I 
6K(K' - 2 

(>K(kl - I 
hK(kl - 2 



6KI 



I, 



Wet chcmicuLs splashed on the floor will dry and become 
l>owdcry. They may be tracked ab<.>ut the lab and cause 
cimtainination. 

Use as little solvent as is necessary. 

()verexpt>sure. 
Overexposure. 

c. Ha/.y negatives can be caused by: sun shining into the 

lens: a dirty lens, overcxp4>surc. or fogging, 
il. Reticulation. 

e Hyp*> in the developer or a brief exposure to light 
during development, 

f. Air bubbles on the film during fixing. 

g. Chemical or light fog. 

h. Lack of agitation in an acid stop bath. 

A spcciHc gravity test is performed to indicate if a solution 
was properly mixed. 
(l)c:(2)a; (4)b, 

pH indicator.^; pH meters, 

A buffer is a solution having a known pH value and is used 
tor calibrating pH meters, 

Mxpt)sure; processing. 
Standardization, 

Sensiti>melry provides a .standardized set of exposures thai, 
when prixressed. will provide a quality control check of the 
prcK'css, 



6KI - ,V 



(>KI - 4, 



Dcnsittnneter. 
c, t. 

No. 

Upper control limit; lower control limit. 
Corrective action, 

l^he tour factors are chemical reaction of the developing 
solution with the silver halides of the emulsion; action of the 
nir iipt>n the solution: loss of solution through carryover to 
the following tank; and dilution of the developer. 
The most significant byproducts are bromides and iodides, 
They both have a restraining effec; on development. 
Scnsitoinetric testing, because such testing shows you the 
rcMilts that are being produced by your developer. 
Hroinide is not included in a developer rcplenisher. 



681 
681 

6K) 



6K2 - 1, 



682 ■ 

682 

682 

682 
683 



683 
683 
683 
683 



684 • 

685 
685 
685 

685 
685 
685 
685 



684 ~ I , 

684 - 2. 
684 - 3, 



686 - t . 



Rate of replenishment is normally related to the amount of 
film (material) being priKCssed. 

By removing some of the solution you will betier ensure that 
you will not t>verflow the tank. You can then pvnir back a 
sufficient amount of the old solution to top off ihc i;nik 
End pi>int of replenishnicnt is reached when the soUiiion is 
so contaminated with unpurities that it nuiy c;iUsc nnage 
deterioration 

Developer carryover mto tlic stop balh causes gr;uUial 
deterioration. 

They change from violet-blue to yelK>wish-green 
Acetic acid, 

A stop bath has reached its end point when enough foreign 

material is present to endanger the material. 

Continuous stop bath replenishment is used in machine 

processors. 

You should have listed any three of the followinji: (|j 

complex silver con^pounds called argentothiosulfates are 

formed; (2) neutral salts arc formed: (3) iixlide is liberated: 

(4) there is a loss of sulfite. 

The acidity drops below the required level. 

You must recover the silver. 

Iodide, 

By very cautious additions of dilute sulfuric acid. 

High temperatures can cause film fogging and a change in 
film speed. 
They may burst. 

Low humidity causes film to become brittle. emulsk)n to 
crack, and static electricity which may fog the film 
Amber. 

Freezing, refrigeration. riK>in temperature. 
Ri>oin temperature. 

Allow material to come up to room temperature before 
opening the containers, 
50°F. (IO°C.), 

Between 40 percent and .*>0 percent. 

Six months. 

Refrigeration. 

a. Air, Moisture: Heal. 

b. Cyanide. 

c . Low , 
d Glass. 

e. Oxidation. 
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(When yC'. . cv iVj.- v:n:: co.w'^o C;xa;.,i r;aV."LOa , yr;.. ccn'O:" ^'-ij/' 

•! n^J^vepo \^tv.:: a .. o o 1' .:r aac v at^n v^heo:-; v">- ' u.a^wepa 

,./ :!i)al- 'a : ..^Lc r^. A:'t.t-a vow ar^i?^ ..u.^ ^ -..t an:, a- aa^ , 

oa tac aiawer • , l r-. \a la v: t'^e era,vjrt_ ' ■.;;.l^oto- l::>e a 
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Coaaae }L'::\u'i iar . 



37a 

BEST COPY AVAILABLE 



MULTlPLi: CHO.Lor: 
(600) The /uriOtion of a developer '. i: to oroouot:: a 

a. net^ativo. mutal.lic halido. 

b. positive. o. silver irua^^^o. 

(600) The alkalinity of the developer is count^oract ed in a 
stop bath which contains 

a. water. acid. 

b. hypo. d. alum. 

(600) Which one of the following solutions makes x-.k- :i.n,aif.e 
permanent? 

a- Fixing bath. c. Stop oath, 

b . Developer. d . Indica\.or . 

(601) What are the two basic types of prepackaged cr.oi..\s\.ry': 

a. Liquid and co:^ 'ontrated . c. Cubitainer and pcvNder. 
.j. Formula and proprietary. d. Exclusive and public. 

(602) To which of the following do the terms, priiua. . 
reagent grade, purified, and U.S.?. relate? 

a. Types of photographic developers. 

b. Purity of chemical solutions. 

c. Concentration of acids in solutions. 

d. Quality of bulk chemistry. 

The A-1 iMixer/Distributer is designed 

a. for missing and transferring chemicals. 

b. for limited ase field labs. 

c. to recirculate caustic solutions. 

d. to operate or. r;.^\tteries or ^^0\' A.C. 

(604) Select, the publication which conLains the mixing, instructions 
for the mOoL. chemicals. 

a. CT'C 25 •3^-. 

b. rJaoyclcpedia c: ^-^r.-.r cv^^raphy - 

c. k^-r Force Manual 52-'.. 
c. I-noto Lab Index. 

(u05) A 1:^ solution of D-72 would require 



a 



^ ounce of D-72 and ^ quarts of water. 

b. 1 quart of D-72 and 4 gallons of water. 

c. 2 quarts of D-72 and 5 quaros of water. 

d. 2 ounces of D-72 and 8 ounces of water. 
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'^O^ (606) Which of the rollowing lo .A'lVc-.nv. o:' u*.-^. 
gr^aduates? 

-I- Th^i^y will p.ot. .^.t..iir". 

u. C].a:^s is iriCi"^ Ic iiiOst chernlocil .v • 

c. Calibration marks are oa^vie:* tv") ::<v? . 

d. Glass graduates are markod In ounce:, and jiter':^. 

11. (60V) Which of the following prrxctlces is noj. consi^-.tv-u/., wi;,:^ 
Air Forc<? environmontal practices? 

a. Dumping photo chemicals in large oodie.-: of water'. 

b. Installation of treatment i'aoilxtios. 

c. Insure contracts for disposal o.' w istes moor. loo:.l .-uaiida; :; 

d. Store and handle products in a manner that wil 1 »T»; r. j rn: • 
pollution . 

12. (608) Which silver recovery method generates noxious r ;::.crv 

a. Chemical precipitation. c. Incineration. 

b . Metallic replacement . d . Electrolytic . 

13. (609) What are the two methoos of recoverin/f, silv-^r .'-om black 
and-white film? 

a. Precipitation and replacement. 

b. Shredding and electrolytic. 

c. Regeneration and smelting. 

d. Incineration and stripping. 

14. (609) Select the correct jtatemen*- regarding the recovery of 
5^ liver from film. 

i. The stripping method is more expensive than incineratior. . 

b. Regeneration and smelting require v^xcremely high tempe:^-.^l:r 

c. Shredding is preferred fo:^ large volume labs. 

d. P2"ecipitatj-on recovery units may be usee in small labs. 

15. (610) Small individual weights should be handled wit-h tong^ 
or gloved hands to 

a. ensuiT^^ acc^irate measurements. 

b. f-revent droppi..t;> ^^^-d scratching. 

c. eiiSura proper placement in che pan. 

d . prevent fingerprint corrosic.i . 

'^6 . (tvjl) Which of the following situations would require the use 
of a fine grain negative developer? 

a. Shooting high speed action photography. 

b. Copying highly reflective subjects. 

c. Producing enlargements from small negative. 

d. Making black-and-white prints from color negatives. 

23132-0^-?2 
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'7, (6 '1) rilrti and citrv . -^cip • oorr.r> "..^^O':/ ■ '/.ouid 



n . the time rt^q n i rempnt s oi t) lO n ^ on - 

b. the size of the prints to be rr.aae. 

c. grain sizo chiarac teri^tics of tne papur. 

d. whether you use roll film or ;L^r.eet fixn.. 

18. (612) Why is tank processing preferred for cA\<jo.x, filnt". 

a. There is leas chance of tompeivat ore varM..iti^>ris . 

b. It Ccin be done with the rooni . .ii;^,ht:*. ori . 

c- You can use a stron^^er light iti the Liafei ■ k^^*- • 

d. Results are more uniform for large numbers of :'hcots. 

19. ^o13) What color of safelight filter would oest be suited for 
use with panchromatic film? 

a. Light red. c. i^ight yellow. 

b. Dark blue. d. Dark green. 

^0. (61^) Which of the following is the proper method of placing 
loaded film hangers into the developer? 

Place -^ach hanger in separately. 

b. Lower all of the hangers simultaneously. 

c. Stack the hangers from the bottom up. 

d. Alternate the hangers at 90^ angles. 

21. (6lM) Which processing solution does not require agitatLon? 

a. Developer. c. Fixer. 

b. Stop bath. d. ;Netting agent. 

22. (615) Which of the following statements is true regarding the 
processing of roll film? 

a. The film is attached to the reel wizh the emulsion facing 
inward . 

b. Roll film processing is best accomplished by using trays. 

c. Sprocket holes :fiUvSt be trimmed off prior to processing, 
a. The f.llm is soaked in wetting agent to remove the paper 

backl ng. 

23. (6l6) Temperacurrs of the processing solutions should be 

a. mex-ntained below 68^ for all films. 

b. checked after you place the; r\.l::. zhe developer. 

c. lowered if you have to process a large volume of film. 

d. neld as near to each other as possible. 
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(616) When the emulsion is rsubjeo^ed to excessive expansion 
and contraction it is caid to De 



a . 
b. 



aocelePcited . 
r^^ticul ated- 



d. 



c . 



iiiten^if iod . 
emu i s i fiou . 



:2b. (617) What will happt'n t.o a negative iV tho filin ir^ n-^i a^ioq'i.il . « .y 
agitated in the developer? 

a. The r,hadows will be too dark. 

b. The middle tones will block up. 

c. The highlights will be underdeveloped, 

d. The contrast will be excessive, 

26. (617) Film is agitated in a roll film tank by 

a. vigorous rocking of the tank. 

b. releasing gas into the tank. 

c. turning the agitation rod. 

d. inverting the tank. 

27. (6l8) Which type of film is best suited for making black-and- 
white positives? 

a. Fine grain positive. 

b. Course Grain positive. 

c. Single-step positive. 

d. Commercial contrast positive. 

28. (619) Select the equipment which is designed to improve the 
efficiency of tray washing? 

a. Ingester. c. Extractor. 

b. Siphon. d. Ladle. 

29. (619) Which of the following is most likely to cau^e your negatives 
to be stained? 

a. Omitting the clearing bath. 

b. Using wash water that is too hot- 

c. Leavii'.g film in film hangers to dry. 

d. Allowing byproducts to remain in the film. 

30. (620) A solution should be used to break the surface tension 
of water on the film in order to , : ovont 

a. air bells. c. water spots. 

b. graininess. d. stains. 
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31. (621) Detern-.ine che caaso i"c>r ex^:03^^.'X cun: s.a:"^ _ i^i^u". uryi/.^^, 

a. Too much hoau while tnc fLln; war. orymi^* 

b. Omitting/ tho fixer step diir ing processing. 

c. Opening the drying cabln^M. door-: while the Mower was or-.. 

d. Dirt and scum in the wev.L;ng sr. i. at i o:\ . 

32. (622) What is the purpose of opaquing a :)laek-ana-wh.i oe nefe^-- - ^'" 

a. Increase printing time. 

b. Eliminate pinholes and scratches. 

c. Reduce processing time. 

d. Add detail to the negative. 

33. (623) List the factors considereo wnen selecting negatives to 
be printed. 

a. Focus, format, contrast,. c. laenuix'^y, dtifectw>, coni? a^>u, 

b. Grain, exposure, size. d. Speed, focus, grain. 

3^. (623) All negative selection factors must be based oi'i other 
the final print will be 

a. mounted. c. publishea. 

b. displayable. d. pleasing. 

35. (62^4) Select the advantage of using water based i.r.k to letter 
negatives . 

a. It can be washed off if ycu make a mistake. 

b. You can use smaller tipped pens. 

c. Water based ink is available in more colors. 

d. It is transparent and can be used on the image area. 

36. (625) What is tne maximum relative humidity permi3sab]e m a 
film storage area? 



lO percent. c. 'yO percent- 

b. 25 percent- d. 75 percent. 

37 . (626) The- M.ajor part of operator maintenance in the processing 
roo;.i i:. Dlveo with 

a. r.:;>". enishimor.w . o. storage- 

b. ..^^eanliness . in.t.pection. 

38. ) Safety in the laboratci j . r«j.- el-.^otr.cal eQuipriient 

to be 

a. close to the operator. c. o:o:^r\^y .7? oui.ceo . 

b. on the highest shelves. c. on the wet side. 
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39. (628) What is the basic paper developer used m the Air Fc!^oo? 

a. DK-19. c- D-62. 

b. DK-50. d. D-72. 

^0 . (629) Agitation of a print in the developer she;: id be 

a. vigorous. c. constant. 

b. stagnant. d. intermittent. 

41. (630) The purpose of a stop bath is to 

a. remove the antihalation backing. 

b. stop or slow down development. 

c. make the image permanent. 

d. prolong the life of the developer. 

42. (630) What are the two basic types of stop bath? 

a. Water and acid. c. Neutral and ^ilkali. 

b . Dilute and chemical . d . Hardening and permanent . 

43. (630) Which processing solution changes undeveloped silver into 
soluble salts? 

a. Stop bath. c. Hypo clearing bath. 

b. Fixing bath. d. Acid hardener bath. 

44. (631) Select the correct statement regarding time and temperature 
of processing solutions. 

a. As time and temperature increase density decreases. 

b. As time and temperature decrease density increases. 

c. As time and temperature increase density increases. 

d. There is no correlation between time, temperature, and density, 

45. (632) A lack of agitation in the developer may cause 

a . mottle . c . high contrast . 

b. frilling. d. high density. 

46. (632) Saiall , circular, clear spots on a print are caused by 

a . air bubbles . c . hot developer . 

b . light leaks . d . vigorous agitation . 

47. (633) Select the graded contast paper used to print a very flat 
negative. 

a. One. c. Three. 

b. Two. d. Four. 
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(634) Whirri of ciiO : o^. lowin:: : ... • ./v.'.. ,. umv i^^^./uro"". c 
o t * a print V 

c. olKM'ler; the (i vt^] opm^Tit LLric.^- 

d. Use a print toner. 

(635) Select the Light color req\:\:\.<: lo achieve c^):^ 
with variable contrast paper. 

a. Yellow-green. c. lied-ye't lev;. 

b. Blue- violet. d . Blue -green. 

s636 ) Which of the folowlng safelisii^ iM.lters should bo u.ued 
with variable contrast paper'? 

a. A (red), c. OA (orange). 

b. Al (Drown). d. OC (amber). 

(637) In printing papers, to which of the followin|v: eces t.he 
term *'sur \:ace" i^efer? 

• Tint and r,one. c. Tint .and texture, 

r>. Finish £ind texture. d. Tone and finish. 

(63S) A print that is to be r-^produoea in a newspaper should 
be printed on 

a, matte paper. c. low luster paper. 

b. semimatte paper. d- glossy paper. 

(639) The tone of a print depends primarily upon 

a. exposure and dodging. 

b. paper and developer combina". ..wn:.. . 

c. contrast and ct.:ra,.l. 

d , the n e ga t: L V c ".^ ^ - i t i 1 e . ■ t • p :'• o d u c t i o :\ . 

^ 6 3 ) W n ± c . ' u r. o f " c- 1 .1 c ;s n : u ' ) 1 ' . a p r n l to re p educe t h e 
\alues of : scene. 

a . Pr^c [ ... r k.k- v : ^ ■ : s t , c . To o niuc h dev. ail. 

o. A flat nega .. . d. Too little exposure. 

(';'.v" j In order to ^.:ont:'ol j--. . v>-.r i.^ i.^le com.ra::L paper*, 

wn:^.:.. of the following must ...^ ust^u . 

G r a de d d ev el o p ^; r . c . Pr- i n t i r. 1' L. v. t,. r : . . 

o. Diffused lignt* o . Test str:^ps. 
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(641) The negative and paper are held together in a contact 
printer by the 

mask. c- filter roll, 

b. platen. d. diffusion glass, 

(641) Uniform illumination is maintained on a contact printer 
by using a 

a. platen. c- filter wheel. 

b. argon lamps. d. diffusion glass, 

(6U2) Which of the followng can be pi^oduced by using a contact 
printer? 

a. Proof sheet. c. Enlargements, 

b. 2 to 1 image. g. Reductions. 

(643) Select the projection printer which will produce t:.he maxircum 
amount of detail in the print. 

a. Condenser. c. Pneumatic. 

b. Diffusion. d. Mechanical. 

(64U) Which of the following lists contains components applicable 
only to the EN~52B projection printer? 

a. Argon lamps, filter wheel, and condenser. 

b. Lamphouse, lens, cone, and platen. 

c. Baseboard, lens, and diffusion glass. 

d. Negative carrier, lens cone, and condenser. 

(6^5) What must be changed to obtain sharp focus while projection 
printing? 

a. Lens-to-film distance, 
t). Negative carrier size. 

c . Cam foil ower w he el ratio. 

d. Focal diameter of the lens. 

(6U6) An easel is used to form a borcer and to 

a. produce print texture. 

b. hold the paper flat. 

c. reduce paper waste. 

d. eliminate ^ust from the negatives. 

(646) Which one of the following is used to pr-oduce white bcrdsrs 
on contact prints? 

a. Frisket. c. Mask. 

b. Pallet. d. Easel. 
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64. (647) snouxc '.ht.: :.'15K . -t-- >: ^ . . . .\ 



In the i;pp*n- , cor: a- • 

. . In a posit 'i. i o:v..i » ■ jv 

c. Wn.h ^ho 1 : o up 

d, W.\t-h the sr.icivV 

65. (648) Which cf l.i ^' ;\.:io;vlr • c^:jcri.L>:;j. t^o pr-oper p:-Ov'Oviure 
exposing a tos-.t ^'..rxpV 

a. Expose each strip at tne same exp^x^j-j.-^e . 

Each strip should come from a dii'i'eren ricgativ^- area, 
c. Each strip sViould contain tr.e same parts oC the rjv::^;:a^. i ve« 
ci • Ex p o.se eac i i strip at ^ c i f T c i ' c .~i t ci eg i ' e of oi « 1 <-i r i;-:.o rr. o ii t • 

66. (649) Select the prvocedure used to doage an area of a cortact 
print . 

a- Change filters. 

b. Use a tranr ■; ~i:-:jr«t masK . 

c. Increase rYic exposure tiiTie. 

d. Mcinipulate individual prir.ter lan.ps. 

67. v'-*9) V/hy is burning-in used in pi-o jection printxnc:"^' 

a. To increase locax density. 

b. To increase overall density. 

c. To decrease local contrast. 

d. To increase overall contrast. 

68. (650) Select the required procedure ^..hen composing a projection 
print and desiring a bigger image- 

a. I'ae a longer focal length lens. 

b. Move the printei^ head farther from the e.ic.ei. 

c . Mo /e the lens closer to t he i^u :^ e i . 
G. Change 1 1) a l.'irrf.er eon i*'^ \''jr-in ^ens. 

(651 ; Th^ :\ I....- . ..otortien control can ce oV:'oain^d uy t;!iinr.g 

a. no^a o.: ^v^:o nx.jr;. 

h. ease.. ..n axis. 

o. ne:;.: .:^ve ...lc ... ". ra '.he sr;me axes, 

ci . ..-^ ^ 1 ve an a ea s , . . ' ' . 

70, ■•6-:..'. ■ Which of tht; foilovan-- .... :. .vagary r.arve a ouplioa:'-^ 
negc. v.ive? 

Masking I'alui. ^. r i-o jeo tioa priaLr-r. 

■J. Master positive. ci . Argon lamps. 
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71. (553) How should unexposed paper be stored? 

a. On end. c. Near the processing room. 

b. Flat. d. At a humidity over 70 perc^rA,, 

72. (55^) If a negative carrier has burns, what should be done? 

a. Throw it away. c. Tag it for maintenance. 

b. Turn it inside out. d. File or sand them smooth. 

73. (555) Which of the following lists contains factors appJ^icable 
only to print washing time? 

a. Exhausted fixer, type of paper, and water exchange rate. 

b. Agitation, weight of paper, and length of exposure. 

c. Use of hypo clearing agent, method of washing, and pH of stop 
bath. 

d. Temperature of water, weight of paprr, and time of day. 

7^. (556) The Pakolux should be loaded with prints one at a time 
to 

a. insure proper count. 

b. have each print go into its own slot. 

c . prevent sticking together . 

d. have sufficient drain time. 

75. (557) Prints are treated in a predrying bath of glycerin, because 
this process 

a. makes prints easier to mount. 

b. reduces curling tendencies. 

c. speeds removal of hypo. 

d. hardens the emulsion. 

75. (557) What is the usual cause of cracks in dry printii? 

a. Too much glycerin in the softening bath. 

b. Too little hardener in the fixer. 

c. Rough handling of the prints. 

d. Excessive humidity in the storage room. 

77. (558) The sliding cover of the Pako Tempro UOO dryer should 
be opened to 

a. vent excess humidity. c. .-hut down the dryer. 

b. reduce drying time. d. override the thermostat. 
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78. (t."):^?/ WhriU type. / :\vvun*0.: r.^; c^.:; w^'U i . w. ;- * /.hoij 1 v c.; uc 
best suited i*orV 

b. Sinall .1 r:\-;gi!lat^]y i.ihapefl pr-irit::;- 

o. Prints to be dl replayed Tor : on/:; penc^ :^:. v^:' i.;::> . 

d. Pri' nt.S wLaOh .iced \.() Im- V:]y'i\i:\: [\^r :-;h0. t ; 'ji',;'. 

79. (r>60) After mounting print, i;:-- .r.rumtir.;;^, c.v^.rn r.r.oi:;ri ijo be 
bcickward away ^rom thci pruit cc 



b . c bi u o k r or' p o r n. em o n V. a d ! i e ion* 
c . r. ht^ ck for air \ ib \-' lea. 
d . mak e the p r :'i n t f'l a t . 

60. (660) What w j. 1 1 p p e n i f t o o r/j u n b heat i o a p plies'! w li i 1 e ta o ^ 
p. print.? 

a . The mou t : t : r\' r p r- i • 3 t b.p r lu o t a t v; i 1 1 c hi; t off \. h i * p r v . 
b . The p r n \: : ■ ] Gilo ^ n rl of' place in the prc,:i . 
c . T ho mot: i'\ l 'i : \ t l s .s i : w i I mo : c ri d a b s o r b ■ n t o t b •. " . ^ r i . 
d • The e o V e r * s h e e u w i 1 'i a b : ; c : • o t b e e x ^ : o b> e a t . . 

81. V -^Gl ; Whieb of ^bc. f o i lew.; i:.-;; the easiest i.jetb' j >; " r..a< 
wriLten j a c'-^rria lon a pernjr.i^rm t para, of the p-riivL? 

a. "I'yping. a. band let tei'ia-^;. 

b . At tac b i n g a r r : ak e t . c . Ink a tamp i n 5 . 

82. (662) Select the aond:i>ion which wcalc cause poc;\ .T.arks on a 
a f ^ J. at d r i e d cm a a i in 0 y e r . 

a . D i t I .^n a be :i r on . 

u - Inpr o p. a r t r 1 : i< : ng a d j u a tin v> a t . 

a. . r* i. a t e n \- ran ■. • e r ^ o 1 1 e ^ . 

a . 4" J a- a t c r. e a on t b ?: d r li ra , 



83. (6o- 



. o I . y ' . , o ^ o I r^a a v, 1 0 a • ; at m l> a T; , 



a .. . . a . . , ae . 

b. Gro»:.. d. 1 tra vi ui e I - 

S ^ . \ 6 6 3 ) ■- . a u . • •> , ' " •■ w a a m c-i u e r- 1 a 1 to a b so r b • \a d i a t i on a t 

Ofir' v;,, ' elengtb ^^aa . J'-a at aaotb^;'r wave '1 oa^:i a . 

a teaf oaenv a . .■ .bi. '-;a, - on . 

b . 1^ e f ra c 1 1 on . d . / > ^^r ; i: a n a -"^ . 
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85- (663) What is the term used to descrxoe a certain color of a 
subject? 

a. Hue. o. Purity. 

b. Brilliance. d. Saturation. 

86. (66^) What two colors of light will combine to make yellow? 

a. Magenta and cyan. c. Green and magenta. 

b. Green and red. d. Blue and red. 

87- (665) Select the color of light which a cyan filter will absorb. 

a. Red. c. Blue. 

b. Green. d. Cyan. 

88. (666) What color of light will the middle layer of color film 
record? 

a. Red. c. Blue. 

b. Yellow. d. Green. 

89. ^566) Daylight color film is extra sensitive to whicU color 
of light? 

a. Red. c. Magenta. 

b. Blue. d. Yellow. 

90. (666) Which of the following is required to use tungsten film 
in daylight? 

a. Increase exposure. 

b. Increase development time. 

c. Use appropriate conversion filter. 

d. Use blue filtered light source. 

91- (667) Select the proper temperature in the storage area when 
storing color film longer than 6 months, 

a. 55^ to 75OF. c. 250 to 35OF. 

b. to 65^F. d. QO to -lOOF. 

92. (667) Which of the following storage conditions is most likely 

to cause dye changes in color film? 

a. High temperature. c. :.ow temperature. 

b. High humidity. d. Low humidity. 



23132-OU-22 



13 



EKLC 



383 



a. A color n I !*\.. t:oW:.;i'v:. 'r;G. 

b. A color ucns'ar'cl r-roc-u^ 

c. Highly G.^ * < ocl«.v-:^, 
cl. Viashou oiu. pal ' ;o:c:ro. 

. (669) Se-<.-cl i.hv;: rilver e,v,..v^jo w.;yi.i^.u c^. ..-i - 

tungSoon light. 

a. Compensating. . iA^nx. bai:ir.:.: .r:,:: . 

b. Conversion- o. Special. 

9 1» . V 6 7 0 ) Wh 1 c h o f t he roll w ^ ii a. ; ■. t u r e 1 t : i c :■; o p r . 

(iviplicating camera? 

96. t.67') To cop:; •• 1:.. "i:- J.^ o.i^/ ::\V,op ;;r: Jc^rexpci^w^' . w! 
TTiUst be made fro.: r.riC noi-^iaal e::po.^:ui-^e V 

Open up or:': stop. ■■1 joC Ovowo o:':c 

Open up tvvo iv-top:.). o. C.iOoe down two wvc." 

97. k67':1) Which oC '.he h-o \:r:'u:.r.3 procuoe:: hi. .a.'-. 

liver ima^e V 

ri:':;t covelopt.-v. f_ Co^or develope/- 

b. Kt^veraal oath. ^- Conavcionor. 

9&. (073) What is th- mi: >c\::. ot^^ra^e time for u^jed h-t ol 



^ wee t--' .'i • 



3 weeks. d. -aM.h:-, 



h o I . - ^ • " ^ - r -.,1 e i o o o v {3ra j :ne 3 . 



.0'- to ^O'^^C. e. i.v^' - 

i.o 60^C. h. ^iC^ CO 90^-::. 
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(676) Select the correct statement regarding a pla^^^c with 
glass slide mounts. 



a- They have superb impact resistance. 

b. They are cheaper than metal witr. glass mounts. 

d. Newton Rings are not a problem with plastic and i^iiiS^. rrA^uiits. 

d. Waterproof tape must be used with plastic and glas:j mounts • 

102. (676) What is the principal disadvantage of glassless sitae 
mounts? 

a. Loss of protection- c. Prohibitive cost. 

b. Newton ring formation. d. Unadaptable to equipment. 

103. (677) What is needed to seal carboard mounts? 

a. Glue and pressure. c. Heat and pressure. 

b. Tape and pressure. d. Tape and hev-.t, 

104. (678) In which of the following rooms would it be most dr-^sirable 
to have a chemical-free environment? 

3. Projection printing. c. Film loading, 

b. Finishing. d. Storage. 

105. (678) At what point do negatives require the least arr.ount of 
protection? 

a. During down loading. c. While hanging up to dry. 

b. After they are dry. d. Just before processing, 

106. (679) Select the correct procedure to prevent the formation 

of small, irregularly steped transparent spots on your ne£;ative3. 

a. Use of a tripod during exposure. 

b. Increase initial agitation i:\ uhe developer, 
o. Lower the processing temperatures. 

d. Clean the interior of the camera. 

107. (679) Improper agitation of a print in the acid stop batri will 
cause 

a. blis-ers. c. purple discolorations . 

b. reticulatio:. . d. grayish mottle - 

108. (660) What is the science of ar.c.'^:^. one affects of exposure 
and j,>rocessing on photographic materials? 

:-. . Sensitometry . c. Photo chrTastry . 

^;. Densitometry. d. Variability. 
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STUDENT REQUEST FO« AbSiSTAMCE 



PRIVACY ".CT STATEMLNT 

AUTHORITY: -14 USC 3101, HRINCIPAL PURPOSE(S): To provide stuoont asr. i s. tanct- «iS reo;c$tv': Dy .r^d i v ^duo' st;.f1ents. 
ROUTINC USES: This fon» is shipoed witn every lXI course pac^aqe. It is uf, tixec &/ tne sii.oent, as notxied , to 
place an inquiry with ECl. DISCLOSURE: Voluntary. The infomAtion req^uested on zn'.s *:'n7! is i^eedea for 
expeaitious handHny of the student*s need. Failure to provide all i n f'ol^TT^tlon wouid result Glower action or 
inability to provide assistance. 



:;ECTiON l: corrected or latest enrollment DATA: MA.LTo EC. GbKT.i Au. j*t,i 



THIS REQUEST CONCERNS COURSE 



2. TODAY'S DATE 



3. ENROLLMENT DATE 



-5. J'F,-:v:cus serial numbT' 



). . sixut^iTY number 



6. GR-^Dtl/RASK 



7. IMTIAlS 



LAST NA.'^E 



J 



1 r 



\ : 



GTHE"^ lCi courses 
NOW L\«^OLLEO IN 



9. AOD.-..^S: (O.;- *:nROLLlES - ADDRlSS of bMT TP^ININ!. 
OFFICE/ALL CThcftS - CURRENT HAILING ADORLSS) 



TO Kjy? 



COPE 



L-i i I 1 



ho. .NAME OF 3ASl OR INSTALLATION IF NOT SHOWN ABOVb 



12. TEST ."0:^;^GL OrFICc 
71-^ COD:/SHRtD 



I 



SECTION II: Old or INCORRECT ENROLLMENT DATA 



1 - NAME : 


GRADE/RANK: 


3. SSAN: 1 


4. AC^C-rjESS: 




5. TEST OFFICE Zlr/SH^EC: ! 



S6CTION lil: REQUEST FOR MATERIALS, RECORDS, OR SERVICE 

( Place an "X" through number in box to left of service requested) 



ADDITIONAL FOPJ^S 17 available fror.^ ;:r.,iners, 
OJT and Education Offices, :ind EC The 
latest course workbooks have a Fcr.-. 17 





EXTErO COURSE COMPLETION DATE. 


( jj-mfy 














2 


SENT VRE ANSWER SHEETS FC^ VGL( 




s J 6 7 Q 9 - 


ORIGINALS 


WERE; (,0T 


RECEi 


^ \ lO^.~ 






SENO COURSiL MATERIALS (Specify 


in re^.-jr^ 


s) - ORIGINALS 


WERE: NOT 


RECEIVED, 


LOST. 






♦ , 


COURSE EXAM NOT YET RECEIVED, r 


INAL VRE 


SUSt^ITTED FOR 


GRAOING O.N 


rC-atc); 









Si RESULTS - J^ VRE VCL(s}: 1 : 3 4 6 7 S 9 NOT YET RECEIVED. ANSWER SHEr.T(s} SuB^TTED ON (Date): 



RESoLTS FOR CL NOT VET PfCElVED. ANSWER SHEET SUBMITTED TC CCi ON (Jdte): 



PREVIOUS INQULRr (ECl FOR>* i;. iT.-, "^S^) SENT TO ECl ON: 



GIVE INSTRUCTIONAL ASSISTANCE AS RtQUESTEO uN .^EVExSti: 



0 TriER ( Ex p 1 .1 \ r. r ^ ; y "i n refiia rk s ) 



r^EMARKS: 



(Cont'r.uL- om Reversfc) 



OJT STi 
Adnri -. ' 1 



inust have their OJT j I certify that tne i nf or*rr.it on on this form is cu;ci. -i'.,^ 
or certify this request. j request cannot be ar.swer.^c dC this s tat ".on. 1 Sv/.d ._.rt■■ 
AlL . -lE.x STUDENTS may certify their | 

cwn rec-je-sts. | 
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ATC/ECI SUBVEY 



The remaining Questions (125-135) are not part cf the Volume ^ 
Review Exercise (VRE). These questions are a voluntary ATO/.-^i 
survey. Using a number 2 pencil, indicate what you consider 
to be the appropriate response to each survey question on ycur 
answer sheet (BCI Form 35). beginning v;ith answer number 
Do nor. respond to questions that do not apply to ycu- \our 
cooperation in completing tr.is survey is greatly appreciated 
by ATC and ECI. (AUSCN 100) 

PRIVACY ACrr STATEMENT 

A. Authority: 5 u.S.C. 301, Departmental Regul^.tions 

3. Principal Purpose: To gather prelirr.inary data ev.-il'i^.' . r.^j 
t.he ATC/ECI Career Development Course (CDC) Pro^ 



3k ra^: 
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C. Routine Uses: Determine the requirement for comprehensive 
evaluations in support of CDC prograin iraprovexent. 

D. Whether Disclosure is Mandatory or Voluntary: Participation 
in this survey is entirely voluntary - 

E. Effect on the Individual of not Providing Information: 
No adverse action will be taken against any individual 
who elects not to participate in any or all parts of 
this survey. 

QUESTIONS: 

125- If you have coni:ic:or: ECI for any reason during your- trr.ro 1 Inert , 
hcv; would you describe the service provided ::c you? 

a. SxcellenL- o. Unsatisfacr.cry - 

b. Saii3:^o2rory. c Did not contact ECI . 

126. My ECI course mater'ial^ .o?re received within a rea.'^onabie 
period of time. 

r. - Strongly agree. c. ^ i .;:.igree . 

b. Agree. ^- trongly d Isa^^re'.? , 

127. The condition of the course materials I receivec fro::. 
ECI was: 

a. A complete set of well-packaged materials. 

b. An incomplete set of well-packaged materials. 

c. A complete set of poorly packaged materials. 

d. An incomplete set of poorly packaged materials. 
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